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ERASMUS DARWIN, 
ON HIS WORK INTITLED 
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By DEWHURST BILSBORROV. 


Hall To THE Barp! who ſung, from Chaos hurl'd 
| How ſuns and planets form'd the whirling world; 
Ho ſphere on ſphere Earth's hidden ſtrata bend, 

And caves of rock her central fires defend ; | | 8 | 2 
| Where gems new-born their twinkling eyes unfold, 2 8 „ 1 

= And young ores ſhoot in arboreſcent gold. _ VV 
How the fair Flower, by Zephyr woo'd, unfurls | 
| Tts panting leaves, and waves its azure curls ; 

Or ſpreads in gay undreſs its lucid form . 

5 Jo meet the ſun, and ſhuts it to the ſtorm ; EO er 10 
While in green veins impaſſion'd eddies move, 8 2 
And Beauty kindles into life and love. OS. LY 
How the firſt embryon-fibre, ſphere, or cube, py 8 TORR 
Lives in new forms,—a line,—a ring,—a tube: * 
F Cloſed in the womb with limbs unfiniſh'd laves, 
. Sips with rude mouth the ſalutary waves; 
geeks round its cell the ſanguine ſtreams, that paſs, 
And drinks with crimſon gills the vital gas; 
| Weaves with ſoft threads the blue meandering vein, BE © 
| The heart's red concave, and the filver brain ; Fin 20 
Leads the long nerve, expands the impatient ſenſe, j 
And clothes in filken ſkin the naſcent Ens. „ 
Erewhile, emerging from its liquid bed, ; 
It lifts in gelid air its nodding head ; B's 
The light's firſt dawn with trembling eyelid hails, 
| With lungs untaught arreſts the balmy gales; . 5 
RE Tries its new tongue in tones unknown, and hears 
Ihe ſtrange vibrations with unpractiſed ears; 
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Till 
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Seeks with ſpread Hutt the boſom's velvet orbs, 
With cloſing lips the milky fount abſorbs; _ 
And, as compreſs'd the, dulcet ſtreams, diſtil, 


Prinks warmth and fragrance from the living rill mm 


Eyes with mute rapture every waving line, 
Prints with adoring kiſs the Paphian ſhrine, 
And learns erelong, the perfect form confeſs'd, 


Ideal Beauty from its mother's breaſt. 


Now in ſtrong lines, with bolder tints deſign'd, 


You ſketch ideas, and portray” the mind; 


Teach how fine atoms of impinging light 
To ceaſeleſs change the viſual ſenſe excite; 


While the bright lens collects the rays, that ſwerve, N 75 158 : 


And bends their focus om the moving nerve. 


How thoughts to thoughts are link'd with viewlels c chains, 


Tribes leading tribes, and trains purſuing trains; 
With ſhadowy trident how Volition guides, 
Surge after ſurge, his intellectual tides; 


Or, Queen of Sleep, Imagination roves. 


With frantic Sorrows, or delirious Loves. 


Go on, O FRIEND! explore with eagle - eye; 3 


Where wrapp'd i in night retiring Cauſes lie: 


Trace their flight bands, their ſecret haunts Wore. 


And give new wonders to.the bear of day; 


Till, link by link with ſtep aſpiring trod, 
You climb from NATURE to the throne of Gov,” 


o ſaw the Patriarch with admiring eyes 


From earth to heaven. a golden ladder rife ; 


Involved in clouds the myſtic ſcale aſcends, - 
And brutes and angels crowd the ap a 
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PRE F A C E. 


. E purport of the following pages is an endeavour to reduce the 


facts belonging to ANIMAL Lirn into claſſes, orders, genera, and 
ſpecies; and, by comparing them with each other, to unravel the 


theory of diſeaſes. It happened, perhaps unfortunately for the in- 
quirers into the knowledge of diſeaſes, that other ſciences had re- 
ceived improvement previous to their own; whence, inſtead of com- 
paring the properties belonging to animated nature with each other, 


they, idly 1 ingenious, bufied thamnGalves in attempting to explain the 


laws of life by thoſe of mechaniſm and chemiſtry; they conſidered 


the body as an hydraulic machine, and the fluids as paſſing through 


a ſeries of chemical changes, forgetting that animation \ was its eflen- 


tial characteriſtic. 


The great CREATOR of al things has infaitely diverſified the 
works of his hands, but has at the ſame time ſtamped a certain | 


ſimilitude on the features of nature, that demonſtrates to us, that zhe 
2vbole 1s one family of one parent. On this ſimilitude is founded all 


rational analogy; which, ſo long as it is concerned in comparing the 


eſſential properties of bodies, leads us to many and important diſco- 


veries; but when with licentious activity it links together objects, 
otherwiſe diſcordant, by ſome fanciful fimilitude; it may indeed 
collect ornaments for wit and poetry, but palafoghy and truth recoil 
from its combinations. _ 

The want of a theory, deduced from ſuch ſtrict analogy, to con- 
duct the practice of medicine is lamented by its profeſſors; for, as a 
great number of unconnected facts are difficult to be acquired, and to 
be reaſoned from, the art of medicine 1 is in many inſtances leſs effica- 

B cCious 
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cious under the direction of its wiſeſt inlitioners; and by that buſy 
crowd, who either boldly wade in darkneſs, or are led into endleſs 
error by the glare of falſe theory, it is. daily practiſed to the deſtruc- 
tion of thouſands; add to this the unceaſing injury which accrues to 
the public by the perpetual- advereifernents of pretended noſtrums; 


the minds of the indolent become a ths de. fearful of diſeaſes, 


which they do not labour under; and A become the OO prey of 


- ſome crafty empyric, ' 


A theory founded upon nature, that Would bind tether the 1 


tered facts of medical knowledge, and converge into one point of view 
the laws of organic life, would thus on many accounts contribute to the 
intereſt of ſociety. It would capacitate men of moderate abilities to 
practiſe the art of healing with real advantage to the public; it would 
enable every one of ers acquirements to diſtinguiſh the genuine 
diſciples of medicine from thoſe of boaſtful effrontery, or of wily ad- 
dreſs; and would teach mankind in ſome important ſituations the 
knowledge of themſehves. © . pas 179858 


There are ſome modern practitioners, who declaim againſt medicat 


theory in general, not conſidering that to think is to chiles and 


that no one can direct a method of cure to a perfon labouring under 
diſcaſe without thinking, that is, without theorizing ; and happy 
therefore is the patient, whoſe phyſician poſſeſſes the beſt theory. 
The words idea, perception, ſenſation, recollection, ſuggeſtion, 
and aſſociation, are each of them uſed in this treatiſe in a more li- 
mited ſenſe than in the writers of metaphyſic. The author was in 


doubt, whether he ſhould rather have ſubſtituted new words inſtead 
of them; but was at length of opinion, that new definitions. of words 
already in uſe would be leſs burthenſome to the memory of the 


; e * | a 4 4 ö 1 | 3 ; * vet £& 


A great part of this work ns lin by the writer 3 twenty 
years, as ſome of his friends can teſtify : he had hoped by frequent 


reviſion to have made it more worthy the acceptance of the public ; 


this 
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this however his other perpetual occupations have in part prevented, 
and may continue to prevent, as long as he may be capable of reviſ- 
ing it; he therefore begs of the candid reader to accept of it in its 
preſent ſtate, and to excuſe any inaccuracies of expreſſion, or of con- 
cluſion, into which the intricacy of his ſubject, the general imper- 


fection of language, or the frailty he has in common with other 
men, may have betrayed him; and from which he has not the va- 


nity to believe this treatiſe to be exempt, 
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Z OONOMIA. 


OF Mor ION. 


; Tas WHOLE OF NATURE may be ſuppoſed to conſiſt of two eſ- 
ſences or ſubſtances ; one of which may be termed ſpirit, and the 
other matter. The former of theſe poſſeſſes the power to commence 
or produce motion, and the latter to receive and communicate it. So 
that motion, conſidered as a cauſe, immediately precedes every ef- 
fect; and, conſidered as an effect, it a ſucceeds every 
cauſe. 


The MoTIONs oF MATTER may be vided into two « ind, pri- 
mary and ſecondary. The ſecondary motions are thoſe, which are 


given to or received from other matter in motion. Their laws have 


been ſucceſsfully inveſtigated by philoſophers in their treatiſes on me- 
chanic powers. Theſe motions are diſtinguiſhed by this circum- 
ſtance, that the velocity multiplied into the quantity of matter of the 


body acted upon is equal to the velocity 3 into the quantity 
of matter of the acting body. 


The primary motions of matter may be divided into tres clafles, 


thoſe belonging to gravitation, to chemiſtry, and to life; and each 
_ claſs has its peculiar laws. Though theſe three claſſes include the 
motions of ſolid, liquid, and RE; bodies ; there is nevertheleſs a 

fourth diviſion of motions ; I mean thoſe of the ſuppoſed ethereal 


fluids of magnetiſm, electricity, heat, and light; whoſe properties 
are not ſo well inveſtigated as to be claſſed with ſufficient accuracy. 


17. 


6 OF MOTION.  _vaer. L 


1//. The gravitating motions include the annual and diurnal rota- 
tion of the earth and planets, the flux and reflux of the ocean, the 
deſcent of heavy bodies, and other , phenomena of gravitation The 


unparalleled ſagacity of the great NewrTon has deduced the laws of 


this claſs of motions from the ſimple principle of the general attrac- 


tion of matter. 'Theſe motions are diſtinguiſhed the their tendency 


to or from the centers of the ſun or planets. 


2d. The chemical claſs of motions includes all the various appear- 


ances of chemiſtry. Many of the facts, which belong to theſe branches 


of ſcience, are nicely aſcertained, and elegantly clafſed ; but their laws 
have not yet been developed from ſuch fimple principles as thoſe 


above-mentioned; though it is probable, that they depend on the ſpe- 


_ cific attractions belonging to the particles of bodies, or to the differ- 
ence of the quantity of attract belonging to the ſides and angles of 
thoſe particles. The chemical motions are diſtinguiſhed by their be- 

ing generally attended with an evident eee een or new combi- 


nation of the active materials. 

34. The third claſs includes all the motions of the kat and ve- 
getable world; as well thoſe of the veſſels, which circulate their 
juices, and of the muſcles, which perform'their locomotion, as thoſe 
of the organs of ſenſe, which conſtitute their ideas. | 4 
This laſt claſs of motion is the ſubje& of the following pages; ; 


: 


Thich, though conſcious of their many imperfections, I hope may 


give ſome dlesſure to the patient reader, and ene ne to 
the LnowRdge and to the cure of diſcaſes, in! 2 
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Srcr. II. 5 DEFINITIONS, 


GR CT... IL-4, 


EXPLANATIONS AND DEFINITIONS. 


I. Outline 1 the animal economy. I. . Of the ſenſorium. 181 Of the brain and | 
nervous medulla. 3. A nerve. 4. A muſcular fibre. 5. The immediate organs 
| of ſenſe. 6. The external organs of ſenſe. 7. An idea or ſenſual motion. 8. Per- 
| . . ception. 9g. Senſation. 10. Recollection and ſuggeſtion. 11. Habit, cauſation, - 
1 unn, catenation. 12. N ideas. 13. Stimulus defined. | 


As ſome explanations and definitions will be neceſſary in the 0h 0 of 
the work, the reader is troubled with them in this place, and is intreated 
to keep them in his mind as he proceeds, and to take them for granted, 
till an apt opportunity occurs to evince their truth; to which [ ſhall oe 
miſe a very ſhort outline of the animal economy. 
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1.—1. THE nervous ſyſtem has its origin from the brain, and is 
diſtributed to every part of the body. Thoſe nerves, which ſerve the 
ſenſes, principally ariſe from that part of the brain, which is lodged in 
the head; and thoſe, which ſerve the purpoſes of muſcular motion, 
principally ariſe from that part of the brain, which is lodged in the 
neck and back, and which is erroneouſly called the t marrow. 
The ultimate fibrils of theſe nerves terminate in the immediate or- 
| gans of ſenſe and muſcular fibres, and if a ligature be put on any part 


of their paſſage from the head or ſpine, all motion and ; Merweynign 
ceaſe i in the parts beneath the ligature. 

N 2. The longitudinal muſcular fibres compoſe the locomotive muſ- 
cles, whoſe bos move the bones of the limbs and trunk, to 
which their extremities are attached. The annular or f. piral muſcu- 

| "Mr 
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1 DEFINITIONS. Grohl Mon: 


lar fibres compoſe the vaſcular muſcles, which conſtitute the inteſ- 


tinal canal, the arteries, veins, glands, and abſorbent veſſels. 

The immediate organs of ſenſe, as the retina of the eye, pro- 
- bably confiſt of moving fibrils, with a power of CONT fimilar to 
that of the larger muſeles above deſcribed. 
4. The cellular membrane conſiſts of cells, which Wette "Y 
of a ſponge, communicating with each other, and YT * 
; ther all the other parts of the body. SSR”, 

The arterial ſyſtem conſiſts of the aortal ind che pulnociery ar- 
tery; which are attended through their whole courſe with their cor- 
reſpondent veins.” The pulmonary artery receives the blood from 


the right chamber of the heart, and carries it to the minute extenſive 
ramifications of the lungs, where it 15 expoſed to the action of the air 
on a ſurface equal to that of the whole external ſkin, through the 


thin moiſt coats of thoſe veſſels, which are ſpread on the air-cells, 


Which conſtitute the minute terminal ramifications of the wind-pipe. f 


Here the blood changes its colour from a dark red to a bright ſcarlet. 
It is then collected by the branches of the N vein, and con- 
veyed to the left chamber of the heart. 


6. The aorta is another large artery, wbich receives << blood 


3 the left chamber of the e after it has been thus aerated in 
the lungs, and conveys it by aſcending and deſcending branches to 
every other part of the ſyſtern; the extremities of this artery termi- 
Nate either in glands, as the falivary glands, lacrymal glands, &c. or 


in capillary veſſels, which are probably leſs involuted glands; in 


theſe ſome fluid, as ſaliva, tears, perſpiration, are ſeparated from the 


blood: and the remainder of the blood is abſorbed or drank up by 


branches of veins correſpondent to the branches of the artery 3 ; which 
are furniſhed with valves to prevent its return; and is thus carried 
back, after having a again changed its colour to a dark red, to the 


right chamber of 1 2 . The circulation of the blood in the liver 


differs from this general ſyſtem ; for the veins which drink up the re- 
7 fluent 
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6c fluent: blood PIR thoſe arteries, which are ſpread on the bowels and 
meſentery, unite into a trunk in the liver, and form a kind of ar- 
tery, which is branched into the whole ſubſtance of the liver, and is 


called the vena portarum; and from which the bile is ſeparated wy the 


numerous hepatic glands, which conſtitute that viſcus. 


7. The glands may be divided into three ſyſtems, the convoluted 
ade ſuch as thoſe above deſcribed, which ſeparate bile, tears, ſa- 
liva, &c. Secondly, the glands without convolution, as the ca- 
pillary veſſels, which unite the terminations of the arteries and 
veins; and ſeparate both the mucus, which lubricates the cellular 
membrane, and the perſpirable matter, which preſerves the ſkin 


moiſt and flexible. And thirdly, the whole abſorbent ſyſtem, 


conſiſting of the lacteals, which open their mouths into the ſto- 
mach and inteſtines, and of the lymphatics, which open their 


mouths on the external ſurface of the body, and on the internal lin- 


ings of all the cells a the cellular membrane, and other cavities of 


| the body. 


Theſe lacteal Bey lyedphatic veſſels are e furniſhed with numerous 
vive to prevent the return of the fluids, which they abſorb, and 
terminate in glands, called lymphatic glands, and may hence be con- 
ſidered as long necks or mouths belonging to theſe glands. To theſe 


they convey the chyle and mucus, with a part of the perſpirable mat- 


ter, and atmoſpheric moiſture ; all which, after having paſſed through 
: theſe glands, and having ſuffered ſome change in chem are carried 


forward into the blood, and ſupply peſyetuul nouriſhment to the * 


ome or replace its hourly waſte. 
8. The ſtomach and inteſtinal canal have. a Sie binder 
motion, which carries forwards their contents, after the lacteals 


have drank up the chyle from them; and which is excited into ac- 


tion by the ſtimulus of the aliment we ſwallow, but which becomes 


2 inverted or retrograde, as in e and in the iliac 
paſſion. 
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DEFINITIONS. Ser, M. 
b The word ſenſarium in the following pages is deſigned to 
expreſy. not only the medullary: part of the brain, ſpinal, marrow, 


„ 


nerves, organs of ſenſe, and of the muſcles; but alſo at the ſame 


time that living principle, or ſpirit of animation, which refides 
throughout the body, without being cognizable to our ſenſes, 
except by its effects. The changes Which occaſionally take plage in 


the ſenſorium, as during the exertions of volition, or the ſenſtiqns 5 


of pleaſure or pain, are termed ſenſorial mat ions. 15 0 
2. The fimilarity of the texture of the brain to that: 5 the pan” 
.Creas,. and ſome other glands « of the body, has; induced the.i inquirers 
into this ſubject to believe, that a fluid, perhaps much more ſubtile 
than the electric aura, is ſeparated from the blood by that organ for 
the purpoſes of motion and ſenſation. When we recollect, that the 


electric fluid itſelf is actually accumulated and given opt voluntarily 
_by the torpedo and; the gymnotus electricus; that an electric ſhock | 
Will frequently / ſtimulate into, actions Spe limb, and, wal 


6 % 4 


without, MAFF" 3; and the Ges Genre. of the brain = nervous 


ſyſtem ſeems well adapted to diſtribute it over every part of the body. 


Foͤ/“r the medullary ſubſtance of the brain not only. occupieg the ca- 


vities of the head and ſpine, but paſſes; along the innumerable;ramifi- 
cations of the, nerves to the various muſcles and organs of ſenſe. In 


theſe it lays, aſide, its coverings, and is intermixed with the lender 


| Gbres, -which- conſtitute thoſe muſeles and organs of ſenſe. Thus all 
_theſeYiſtant ramifications of the ſenſorium arę united at one of their 


extremities, that! is, in the head and ſpine; and -thus: dafs of 


parts of the ſenſorium conſtitute a communication between-all the or- 
2 of ſenſe and muſcles... 5 JB # 39.010 oor 


3. A nerue is ee, he mattallaeyl ſabſizacs) it 
0 from the head or ſpine towards the biber parts of the body, 
. Wrapped.ii in its prpper membrane. — 1194 70 bonovar Vis FE 16550 
4- . muſcular JW are moving organs intermixed with that 


5 
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medullary ſubſtance which is continued along the nerves, as men- 
tioned above. They are indued with the power of contraction, and 


are again elongated either by antagoniſt muſcles, by circulating 
fluids, or by elaſtic ligaments. So the muſcles on one fide of the fore- 
arm bend the fingers by means of their tendons, and thoſe on the 


other ſide of the fore: arm extend them again. The arteries are diſ- 
tended by the circulating blood; and in the necks of quadrupeds 
there is a ſtrong elaſtic ligament, which aſſiſts the muſcles, which 


ele vate the hee to keep it in its horizontal en and to raiſe it 
after it has been depreſſed. 


The immediate organs of ſenſe conſiſt in like manner of moving 


fibres! Lada apt in the N ſubſtance above mentioned and 


auth, 2s kid Feth of) the! eye, and the rete Steel of th ſkin, 
which” are the immediate organs of viſion, and of touch. Hence 
when' we ſpeak of the Rte tion of the fibrous parts of the body, 
We ſhall mean both the contractions of the muſcles, and thoſe of the 


immediate organs of ſenſe. Theſe  fbrous motions are thus diſtin- 


guiſhed from the ſeniforial motions above mentioned. 
6. The external o- gans of ſenſe are the coverings of the immediate 3 
organs of ſenſe, and are mechanically adapted for the reception or 
ttanſmifſſon of peculiar bodies, or of their qualities, as the cornea 
ahd himouts of the os the "Fee parittch' of ww ny the cuticle of | 
the fingets and tongue, e . 
5 The word ibs has various meanings in the writers of f menphy. 
He: it is here uſed fimply for thoſe notions of external - things, 
which our organs of fenſe bring us acquainted with originally; and is 


ded 5 Atta Rien, or motion, or configuration, of the fibres, 


which conſtitute the immediate organ of ſenfe; which will be ex- 
plained at large in another part of the work. Synonymous with the 
word idea, we ſhall ſometimes uſe the words "ſenſual motion in cone" 


riadiftinetion to Muſcular T5" 


. 8. The 
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8. The word perception includes both the action of the organ of 
ſenſe in conſequence of the impact of external objects, and our atten- 
tion to that action; that is, it expreſſes both the motion of the organ 


of ſenſe, or idea, and ob _. or en that een or en 
mes M + 


9. The learns or pain nds JO "5b accompanies all highs 
perceptions or ideas which we attend to, either gradually ſubſides, or 
is ſucceeded by other fibrous motions. In the latter caſe it is termed 
Senſation, as explained in Sect. V. 2, and VI. 2.— The reader is in- 
treated to keep this in his mind, that through all this treatiſe the 
word ſenfation is uſed to expreſs pleaſure or pain only in its active 
ſtate, by whatever means it is introduced into the Ane, without | 


any reference to the ſtimulation of external objects. 


10. The vulgar uſe of the word memory is too unlimited fr our d 


purpoſe: : thoſe ideas which we voluntarily recall are here termed 


ideas of recolleclion, as when we will to repeat the alphabet back- 
wards. And thoſe ideas which are ſuggeſted to us by preceding ideas 
are here termed ideas of ſuggeſtion, as whilſt we repeat the alphabet 
in the uſual order; when by habits previouſly acquired B is ſuggeſted 


by A, and C by B, without any effort of deliberation. 


11. The word affeciation properly ſignifies a ſociety or convention 
of things in ſome reſpects . ſimilar to each other. We never ſay in 
common language, that the effect is aſſociated with the cauſe, though 
they neceſſarily accompany or ſucceed each other, Thus the con- 
tractions of our muſcles and organs of ſenſe may be ſaid to be aſſociated 
together, but cannot with propriety be ſaid to be aſſociated with irri- 
tations, or with volition, or with ſenſation ; becauſe they are cauſed by | 
them, as mentioned in Sect. IV. When fibrous coutractions ſucceed 
other fibrous contractions, the connection is termed afſaciation ; I when, 


fibrous contractions ſucceed ſenſorial motions, the connection 1s 
termed cauſation ; when fibrous and ſenſorial motions reciprocally i in- 


| troduce each other in progreſſive trains or tribes, it is termed catena- 


lian 
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tion of animal motions. All theſe connections are e faid to be produced 
by Habit; that is, by frequent repetition. 

12. It may be proper to obſerve, that by the unavoidable idiom of 
our language the ideas of perception, of recollection, or of imagina- 


tion, in the plural number ſignify the ideas belonging to perception, 


to recollection, or to imagination; whilſt the idea of perception, of 


recollection, or of imagination, in the fingular number is uſed for 
what 1s termed. 4 a, reflex idea of any of thoſe operations of the ſen- 


ſorium.“ 
13. By the word fimulus i is not only meant the application of ex- 


ternal bodies to our organs of ſenſe and muſcular fibres, which ex- 


cites into action the ie power termed irritation; but alſo plea- 
ſure or pain, when they excite into action the ſenſorial power termed 


ſenſation; and deſire or averſion, when they excite into action the 
power of volition; and laſtly, the fibrous contractions which precede 
afſociation z as is further explained in Sect, XII. "> BJ 
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i MOTIONS OF THE RETINA. sxer. III f. 


SEC T. III. 


THE MOTIONS/OF THE RETINA DEMONSTRATED: BET 
3  __ EXPERIMENTS. Mt 


1. Of animal motions and of ideas. I. The frais Prodlire of the retina. IL The 
adlivity of the retina in viſion. 1. Rays of light have no momentum. . 2. '0b- 
© jetts long viewed become fainter. 3. Spectra of black objects Become luminous. 
4. Varying fpettra from gyration. 5. From long inſpection of various colours. N 
IV. Motions of the organs of ſenſe conſtitute ideas. 1. Light from preſſe tbe 
eye-ball,” and found from the pulſation of the caroted artery.” 2. Idas in fp 

miſtaken for perceptions. 3. Ideas of imagination produce pain and fickneſs lite 

 fenſations. 4. When'the organ of ſenſe is deſtroyed, the ideas belonging to:that 
ſenſe periſh. V. Analogy between muſcular motions. and ſenſual motions, - or ideas. 
1. They are both originally excited by irritations. 2. And aſſeciated together in 
the ſame manner. 3. Both aft in nearly the ſame times. 4. Are alike ſtrengtb- 
ened or fatigued by exerciſe. 5. Are alike painful from inflammation. 6. Are 
alike benumbed by compreſſion. 7. Are alike liable to paralyſis. 8. To convul- 
fion. 9. To the influence of old age. VI. Objettions anſtwered. 1. Why we 

cannot invent new ideas. 2. If ideas reſemble external objects. 3. Of the ima- 
_ gined ſenſation in an amputated limb. 4. Arabi ideas. VII. What are ideas, 
if * are not animal motions? . 


4 


BEFORE the oreat 8 of e motions can be * ar- 
ranged into natural claſſes and orders, it is neceſſary to ſmooth the 
way to this yet unconquered field of ſcience, by removing ſome ob- 

ſtacles which thwart our paſſage. I. To demonſtrate that the retina 
and other immediate organs of ſenſe ꝑoſſeſs a power of motion, and 
that theſe motions conſtitute our ideas, according to the fifth and 
ſeventh of the preceding aſſertions, claims our firſt attention, 

Animal motions are diſtinguiſhed from the communicated motions, 
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Sink UI. 1. MOTIONS OF THE RETINA. 15 


mentioned in the firſt ſection, as they have no mechanical proportion 
to their cauſe; for the goad of a ſpur on the ſkin of a horſe ſhall induce 
bim to move a load of. hay. They differ from the gravitating mo- 
tions there mentioned as they are exerted with equal facility in all di- 
rections, and they differ from the chemical claſs of motions, becauſe 


no apparent decompoſitions or new combinations are produced in the 
moving materials. 


" Henes, when we ſay animal motion is excited by irritation, we do 
not mean that the motion bears any proportion to the mechanical im- 
pulſe of the ſtimulus ; z nor that it is affected by the general gravitation 
of the two bodies; ; nor by their chemical properties, but ſolely that 
certain animal fibres are excited into action by ſomething external to 
the moving organ. | | 

In this ſeriſe the ſtimulus of the blood 8 the contractions of 


the heart; and the ſubſtances we take into our ſtomach and bowels 


irritate them to perform their neceſſary functions. The rays of light 
excite the retina into animal motion by their ſtimulus; at the fame 
time that thoſe rays of light themſelves are phyſically converged to a 
focus by the inactive humours of the eye. The vibrations of the air 


irritate the auditory nerve into animal action; while it is probable 


that the tympanum of the ear at the ſame time arge a mecha- 
nieal vibration, 
To render this circumſtance, more e eaſy to be 5 mo- 


tion may be defined to be a variation of figure ; for the whole univerſe 
may be confidered as one thing poſſeſſing a certain figure; the mo- 


tions of any of its parts are a variation of this figure of the whole : 


this definition of motion will be further explained in Section XIV. 


— N 


2. 2. on the production of ideas. 
Now the motions of an organ of ſenſe are a ſucceſũ on 91 8 


e of that organ; theſe configuration ſucceed each other quicker 
or ſlower; and hate ter configuration of this organ of ſenſe, that 1s, 
F Whatever portion « of the motion of it is, or has uſually: been, attended 


ieee 7 | 2; | to, 
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to, conſtitutes an idea. Hence the configuration i is not to be confi- 


dered as an effect of the motion of the organ, but rather as a part or 


temporary termination of it; and that, whether a pauſe ſucceeds it, 
or a new configuration immediately takes place. Thus when a ſuc- 
ceſſion of moving objects are preſented to our view, the ideas of 


arumpets, barhs, lords and ladies, trains and canopies, are confi- 


gurations, that is, parts or links of the ſueceſſive motions of the « or- 
gan of viſion. | 


Theſe motions or configurations of the organs « of ſenſe differ from 
the ſenſorial motions to be deſcribed hereafter; as they appear to be 


| ſimply contractions of the fibrous extremities of thoſe organs, and in 


that reſpect exactly reſemble the motions or contractions of the larger 
muſcles, as appears from the following experiment. Place a circular 
piece of red filk about an inch 1 in diameter on a ſheet of white paper 
in a ſtrong light, as in Plate J. look for a minute on this area, or 


till the eye becomes ſomewhat fatigued, and then, gently cloſing 
your eyes, and ſhading them with your hand, a circular green area 
of the ſame apparent diameter becomes viſible in the cloſed eye. This 
green area is the colour reverſe to the red area, which had been pre- 
vioully inſpected, as explained in the experiments on ocular ſpectra | 
at the end of the work, and in Botanical Garden, P. I. additional 
note, No. I. Hence it appears, that a part of the retina, which had 


been fatigued by contraction in one direction, relieves itſelf by exert- 
ing the antagonift fibres, and producing a contraction in an oppoſite 


direction, as is common in the exertions of our muſcles. Thus when 
we are tired with long action of our arms in one direction, as in hold- 


ing a bfidle on a journey, we occaſionally throw them into an oppo- 
ſite poſition to relieve the fatigued muſcles. 


" Mr. Locke has defined an idea to be whatever i is preſent to the 


mind;” but this would include the exertions of volition, and the ſen- 
ations of pleaſure and pain, as well as thoſe operations of our yl 
tem, which acquaint us with external * and i is therefore too 

15 unlimited 
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Sect. III. . MOTIONS OF THE RETINA. 15 
unlimited for our purpoſe. Mr. Lock ſeems to hens: fallen into a” 


further error, by.conceiving, that the mind could form a general or 
abſtract idea by its own operation, which was the copy of no parti- 
cular perception; as of a triangle in general, that was neither acute, 


_ obtuſe, nor right angled. The ingenious Dr. Berkley and Mr. 
Hume have demonſtrated, that ſuch general ideas have no exiſtence 
in nature, not even in the mind of their celebrated inventor. We 


ſhall therefore take for granted at preſent, that our recollection or 


imagination of external objects conſiſts of a partial repetition of the 
perceptions, which were excited by thoſe external objects, at the 
time we became acquainted with them; and that our reflex ideas of 


the er N of our minds are elk men . of thoſe 1 75 
Gor” 7” 
II. The following article evinces that th: organ of vive: ends 


of a fibrous part as well as of the nervous medulla, like other white 
muſcles ; and hence, as it reſembles the muſcular parts of the body 
in its ſtructure, we may conclude, that it muſt reſemble. them in 


poſſeſſing a power of being excited into animal motion. The ſub- 


ſequent experiments on the optic nerve, and on the colours remaining 


in the eye, are copied from a paper on ocular ſpectra publiſhed in the 


ſeventy- ſixth volume of the Philoſ. Tranſ. by Dr. R. Darwin of 
Shrewſbury; which, as 1 ſhall have frequent occaſion to refer to, is 
reprinted in this work, Sea. XL. The retina of an ox's eye was 
ſuſpended in a glaſs of warm water, and forcibly torn in a few places; 
the edges of theſe parts appeared jagged and hairy, and did not con- 
tract ah become ſmooth like ſimple mucus, when it is diſtended till 
it breaks; which evinced that it conſiſted of fibres. This fibrous 
conſtruction became ſtill more difſtin& to the fight by adding ſome 


Y 


cauſtic alcali to the water; as the adhering mucus was firſt eroded, 


and the hair-like fibres remained floating in the veſſel. Nor does the 
Spree. of tratſparency of the retina invalidate this evidence of its fi- 


D ; brous 


1 N 
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brous Htvore; ſince Leeuwenhoek has ſhewn, that the cryſtalline: 


humour itſelf conſiſts of fibres. Arc. Nat. V. I. 70. 2 
Hence it appears, that as the muſcles confiſt of larger fibres nth 


mixed with a ſmaller quantity of nervous medulla, the organ of vi- 
ſion conſiſts of a greater quantity of nervous medulla erm with 


ſmaller fibres. It is probable that the locomotive muſcles of miero- 


ſcopic animals may have greater tenuity than theſe of the retina; and 
there is reaſon to conclude from analogy, that the other immediate 
organs of ſenſe, as the portio mollis of the auditory nerve, and the : 
rete mucoſum of the ſkin, poſſeſs a ſimilarity of ſtructure with the 15 
retina, and a fimilar power of being excited into animal motion. 
III. The ſubſequent articles ſhew, that neither mechanical im- 
preſſions, nor chemical combinations of light, but that the animal 


1 of the retina conſtitutes viſion. 


1. Much has been conjectured by philoſophers ut the-x momen- 
55 tum of the rays of light; to ſubject this to experiment a very light 


horizontal balance was conſtructed by Mr. Michel, with about an 


inch ſquare of thin leaf-copper ſuſpended at each end of it, as. de- 


{cribed in Dr. Prieſtley 8 Hiſtory of Light and Colours. The focus 
of a very large convex mirror was thrown by Dr. Powel, in his lec- 


tures on experimental philoſophy, in my preſence, on one wing of 
this delicate balance, and it receded from the light; thrown on the 
other wing, it approached towards the light, and this repeatedly; * 
ſo that no ſenſible impulſe could be obſerved, t what might well 


be aſcribed to the aſcent of heated air. 


| Whence it is reaſonable to conclude, that the light of the day muſt 
be much too weak in its dilute ſtate to make any mechanical impreſ- 
ſion on ſo tenacious a ſubſtance as the retina of the eye.— Add to 


this, that as the retina is nearly tranſparent, it could therefore make 


leſs reſiſtance to the mechanical impulſe of light; which, according 


to * obſervations related by Mr. Melvil in the Edinburgh Literary 
Eflays, 
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Eſſays, only communicates heat, and ſhould therefore; only commu- 
nicate momentum, where it is obſtructed, reflected, or refracted.— 
From whence alſo may be collected the final cauſe of this degree of 
tranſparency of the retina, viz. leaſt by the focus of ſtronger lights, 
heat and pain ſhould have been produced in the retina, inſtead of that 
ſtimulus which excites it into animal motion. 1 
2. On looking long on an area of ſcarlet filk of Abd an ch in 
diameter laid on white paper, as in Plate I. the ſcarlet colour be- 
comes fainter, till at length it entirely vaniſhes, though the eye is 
kept uniformly and ſteadily upon it. Now if the change or motion 
of the retina was a mechanical impreſſion, or a chemical tinge of 
coloured light, the perception would every minute become ſtronger 
and ſtronger, whereas in this experiment it becomes every inſtant 
weaker and weaker. The fame circumſtance obtains in the conti- 
nued application of ſound, or of ſapid bodies, or of odorous ones, or 
of tangible ones, to their adapted organs of ſenſe. 
Thus when a circular coin, as a ſhilling, is preſſed on the ns of 
the hand, the ſenſe of touch is mechanically compreſſed; but it is 
the ſtimulus of this preſſure that excites the organ of touch into ani- 
mal action, which conſtitutes the perception of hardneſs and of figure: 
for in ſome minutes the perception ceaſes, though the mechanical 
_ preſſure of the object remains. 
10. Make with ink on white paper a very black ſpot 1 half: an 
inch in diameter, with a tail about an inch in length, ſo as to reſem- 
ble a tadpole, as in Plate II.; look ſteadfaſtly for a minute on the 
center of this ſpot, and, on moving the eye a little, the figure of the . 
 tadpole will be ſeen on the white part of the paper; which figure of 
the tadpole will appear more luminous than the other part of the white 
paper; which can only be. explained by ſuppoſing that a part of the 
retina, on which the tadpole was delineated, to have become more 
"ſenſible to light than the other parts of it, which were expoſed to the 
crate bo D 2 | | white 
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white paper; and not from any idea of mechanical mene or che. 
mical combination of light with the retina. art! S824 1 
4. When any one turns round rapidly, till be! comes 
ati} falls upon the ground, the ſpectra of the ambient objets continue 
to preſent themſelves in rotation, and he ſeems to behold the objects 


ſtill in motion. Now if theſe ſpectra were impreſſions on a paſſive 
organ, they either muſt c continue as wy were received laſt, or not 
continue at * LL | 
5. Place a piece of red Gill is; iv; in Sam, on a theet of 
e paper in a n light, as in Plate I.; look ſteadily upon it 
from the diſtance of about half a yard for a minute; then clofing 
your eye - lids, cover them with your hands and handkerchief, and a 
green ſpectrum will be ſeen in your eyes reſembling in form the 
piece of red ſilk. After ſome ſeconds of time the ſpectrum will diſ- 
appear, and in a few more ſeconds will reappear; and thus alter- 
nately three or four times, * _ experiment be well made, * at 
len gth it vaniſhes entirely. — FF 
6. Place a circular piece of 1 | paper, abode four inches 7 di- 
ameter, 1 in the ſunſhine, cover the center of this with a circular 
piece of black filk, about chree inches in diameter; and the center 
of the black filk with a circle of pink ſilk, about two inches in dia- 
meter; and the center of the pink ſilk with a circle of yellow ſilk, 
about one inch in diameter; and the center of this with a circle of 
due filk, about half an inch in diameter ; make. a ſmall ſpot with ink 
in the center of the blue ſilk, as in Plate III. look ſteadily for a mi- 
nute on this central ſpot, and then cloſing your eyes, and applying 
your band at about an inch diſtance before them, ſo as to prevent too 
much or too little light from paſſing through the eye · lids, and you 
will ſee the molt beautiful cireles of colours that imagination can con- 
eeive; which are moſt reſembled by the colours oeraſioned by pour- 
N or two of oil on a D day. But theſe 
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circular iriſes of colours are not only different from the colours of the 


filks above mentioned, but are at the ſame time perpetually chang- 


ing as long as they exiſt. 


From all theſe experiments it appears, that theſe ſpectra i in the eye 


are not owing to the mechanical impulſe of light impreſſed on the re- 


abſorption and emiſſion of light, as 1s ſuppoſed, perhaps erroneouſly, 


to take place in calcined ſhells and other phoſphoreſcent bodies, after 


having been expoſed to the light: for in all theſe caſes the ſpectra in 


the eye ſhould either remain of the ſame colour, or gradually decay, 
when the object is withdrawn; and neither their, evaneſcence during 


the preſence of their object, as in the ſecond experiment, nor their 


change from dark to lyminous, as in the third experiment, nor their 


rotation, as in the fourth experiment, nor the alternate preſence and 

evaneſcence of them, as in the fifth experiment, nor the perpetual 

change of colours of them, as in the laſt experiment, could exiſt. 
IV. The ſubſequent articles ſhew, that theſe animal motions or 


configurations of our organs of ſenſe conſtitute our ideas. 


1. If any one in the dark preſſes the ball of his eye, by applying | 


his finger to the external corner of it, a luminous appearance is ob- | 


ſerved; and by a ſmart ſtroke on the eye great flaſhes of fire are per- 
ceived. (Newton's Optics.) So that when the arteries, that are near 
the auditory nerve, make ſtronger pulſations than uſual, as in ſome 
fevers, an undulating ſound is excited in the ears. Hence it is not 
the preſence of the light and ſound, but the motions of the organ, 
that are Vue une to conſtitute the perception or idea of 


light and ſound. 


3. During the time of flew, or in 8 the ia of i irnagina« 


Lind are miſtaken for the perceptions of external objects; whence it 
appears, that theſe ideas of imagination are no other than a reiteration 


af thoſe motions. of the organs of ſenſe, which were originally ex- 


cited by the ſtimulus, of external objects: and in our waking hours 


5 | . 85 the 


22 MOTIONS OF THE Ar INA. Seer. III. 4 


the ſim ple ideas that we call up by recolleckion or BY ans * 
the colour of red, or the ſmell of a roſe, are exact reſemblances of 


the fame ſimple ideas from Perception; andi in n e muſt be 
a eee of thoſe very motions. nn * CFTR OY 
3. The difagreeable ſenſation called the ese is originally 
excited by the painful Jarring of the teeth in biting the edge of the 


glaſs, or porcelain cup, in which our food was given us in bur in- 
fancy, as is further explained in the Section XVI. 10, on Inſtinct.— 
This diſagreeable ſenſation is afterwards excitable not only by a repe- 


tition of the ſound; that was then produced, but by imagination alone, 
as I have myſelf frequently experienced; in this caſe the idea of bit- 


ing a china cup, when I imagine it very diſtinctly, or when I ſee an- 
other perſon bite a cup or glaſs, excites an actual pain in the nerves 


of my teeth. So that this idea and pain ſeem to be nothing more 
than the reiterated motions of me nerves, _ were IE ſo 
aan — 4x5 0 bn 175 cn 211643 

Other ideas that are excited by i imagination « or eeeuiioation in many 
33 produce ſimilar effects on the conſtitution; as our percep- 


tions had formerly produced, and are therefore undoubtedly a repe- 


tition of the ſame motions. © A ſtory which the celebrated Baron Van 


Swieton relates of himſelf is to this purpoſe. He was preſent when . 
the putrid carcaſe of a dead dog exploded with prodigious ſtench; 


and ſome years afterwards, accidentally riding along the ſame road, 

he was thrown into the ſame ſickneſs and vomiting by the idea * 
the ſtench, as he had before experienced from the perception of it. 

4. Where the organ of ſenſe is totally deſtroyed, the ideas which. 


were received by that organ ſeem to periſh along with it, as well W 
the power of perception. Of this a ſatisfactory inſtance has fallen 


under my obſervation. A gentleman about ſixty years of age had 
been totally deaf for near thirty years: he appeared to be a man of 


good underſtanding, and amuſed himſelf with reading, and by con- 


nee either by the uſe of the pen, or * __ made with his fin- 
gers, 
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gers, to repreſent letters. I obſerved that he had ſo far forgot the 
pronunciation of the language, that when he attempted to ſpeak, 
none of his words had diſtin articulation, though his relations could 
| ſometimes underſtand! his meaning. But, which is much to the 
point, he aſſured me, that in his ene he always imagined that 
people converſed with him by ſigns or writing, and never that he 
heard any one ſpeak to him. From hence it appears, that with the 
perceptions of ſounds he has alſo loſt the ideas of them; though the 
organs of 1 8718 fall retain eee of mln uſual habits of articu- 
lation. 

This obſervation may n m licht on this ned treatment 
of deaf people; as it may be learnt from their dreams whether the 
auditory nerve be paralytic, or their deafneſs be owin ay to ſome de- 
| wow of the external organ. | f 

It rarely happens that the intl organ of idea is | perfedtly 
deftroped, 3 n euere cauſes of blindneſs: are occaſioned: nd 
| cornea. | But J have bad = opportunity "of een dg with two 
men, who had been ſome years blind; one of them had a complete 
5 gutta ſerena, and the other had loſt the whole ſubſtance of his eyes. 
They both told me that they did not remember to have ever dreamt 

of viſible objects, ſince the total loſs of their ſight. hos IF 

V. Another method of difcoveritig that our ideas are animal mo- 
tions of the organs of ſenſe, is from confi dering the great analog. 
they bear to the motions of the larger muſcles of the body. In the 
following articles it will appear that they are originally excited into 

action by the irritation of external objects like our muſcles; are aſſo- 
_ ciated together like our muſcular motions; act in ſimilar time with 
them; are fatigued by continued exertion like them; and that the 
organs of ſenſe are ſubject to inflammation, numbneſs, palſy, con- 


vulſion, and the defects of old age, in the ſane” Manner as the muſ- 
cular fbr. CS, | | | | 
4 | 1, An 
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1. All our perceptions or ideas of ee objects are univerfally 
ond to have been originally excited by, the ſtimulus of thoſe ex- 
ternal objects; and it will be ſhewn in a ſucceeding:ſection, that it is 
probable that all our muſcular motions,” as wellithoſe that are become 
voluntary as thoſe of the heart and glandular ſyſtem, were originally 

in like manner excited by the ſtimulus of nn, external to 5 
organ of motion. E 15 4. tickt or Ze2g!:: Ille bugs 
2. Our ideas are alſo aſſociated tonathes aftar their aedudtieg: pre- 
eiſely in the ſame manner as our, muſcular motions; dich. wil 
| likewiſe be fully explained i in the ſucceeding ſection. : 

3. The time taken up in performing an idea is likewiſe uh the 
ſame as that taken up in performing a muſcular motion. A muſi- 
eian can preſs the keys of an harpſichord with his fingers in the or- 
der of a tune he has been accuſtomed to play, in as little time as he 
can run over thoſe notes in his mind. So We many times in an hour 
cover our eye: balls with our eye - lids without prceiving that we are 
in the dark; hence the perception or idęa of light, is: not changed ſer 
that of darkneſs in ſo ſmall a time as the twinkling of an eye: ſo that 
in this caſe the muſcular motion of the eye: lid is performed quicker 
than the perception of light can be changed for that of darkneſs. 80 
if a fire - ſtick be whirled round in the dark, A luminous circle appears 
to the obſerver; if it be whirled ſomewhat flower, this es be- 

comes interrupted in one part; and then the time taken up in. uch a 
revolution of the ſtick i is the ſame that the obſerver uſes 1 in chang ging 
his ideas : thus the dor exo; of Homer, the long. ſhadow of 

the flying javelin, is elegantly deſigned to give us an idea of. its een 
city, and not of its engt. 19 1 
4. The fatigue that follows a continved, attention on the'n win 5 

one object is relieved. by changing the ſubject of our thoughts ; 3.8 
the continued movement of one limb is relieved by moving. another 
in its ſtead. Whercas a due exerciſe of the faculties, of the „wind 
* and improves thoſe faculties whether of imagination or 
recollection 
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recollection; as the exerciſe of our limbs in dancing or fencing in- 
. creaſes the ſtrength and agility of the muſcles thus employed. 

5. If the muſcles of any limb are inflamed, they do not move 
without pain; ſo when the retina is inflamed, its motions alſo are 
painful. Hence light is as intolerable in this kind of ophthalmia, as 
preſſure is to the Py in the paronychia. In this diſeaſe the patients 
frequently dream of having their eyes painfully dazzled; hence the idea 
of ſtrong light is painful as well as the reality. The firſt of theſe faQs 
evinces that our perceptions are motions of the organs of ſenſe; and 
the latter; that our imaginations are alſo motions of the ſame organs. 

6. The organs of ſenſe, like the moving muſcles, are liable to be- 
come benumbed, or leſs ſenſible, from compreſſion. Thus, if any 


8 on a light day looks on a white wall, he may perceive the ra- 
mifications of the optic artery, at every pulſation of it, repreſented by 


darker branches on the white wall; which is evidently owing to its 
compreſſing the retina — the diaſtole of the en Savage 
Noſolog * | 
7. The organs of ſeals and the moving muſcles are alike liable to 
be affected with palſy, as in the gutta ſerena, and in ſome caſes of 
| deafneſs; and one fide of the face has ſometimes loſt its power of ſen- 
fation, but retained its power of motion ; other parts of the body have 
foſt their motions but retained their ſenſation, as in the common he- 
miplagia; and in other inſtances both theſe powers have periſhed 
together. | 


8. In ſome olivine diſeaſes a An or infinity 1 


and the convulſions ceaſe; and converſely the convulſions ſhall ſuper- 


vene, and the delirium ceaſe. Of this I have been a witneſs many 
times in a day in the paroxyſms of violent epilepſies; which evinces 
that one kind of delirium is a convulſion of the organs of ſenſe, and 


that our ideas are the motions of theſe organs: the ſubſequent caſes 
will illuſtrate this obſervation, | 


- 
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Miſs 8 a fair young lady, with light eyes and hair, was ſeized 
with moſt violent convulſions of her limbs, with outrageous hic- | 


cough, and moſt vehement efforts to vomit: after near an hour Was 


elapſed this tragedy ceaſed, and a calm talkative delirium ſupervened 


for about another hour; and theſe relieved each other at intervals 


during the greateſt part of three or four days. After having carefully 


conſidered this diſeaſe, 1 thought the convulſions of her ideas leſs dan- 
gerous than thoſe of her muſcles; and having in vain attempted to 
make any opiate continue in her ſtomach, an ounce of laudanum was 
rubbed along the ſpine of her back, and a dram of 3 it was uſed as an 
enema; by this medicine a kind of drunken delirium was continued 
many hours; and when it ceaſed the convulſions did not return; and 
the lady continued well many years, except tome: en en ; 


which were relieved in the ſame manner... 


NE eee eee light. nee 


* was ſeized with convulſions of her limbs, with hiccough, and 
efforts to vomit, more violent than words can exprels ; ; theſe conti- 


nued near an hour, and were ſucceeded with a cataleptic ſpaſm 


of one arm, with the hand applied to, her head; and after about 
twenty minutes theſe ſpaſms ceaſed, and Apalkative reyerie, dupervendd 


34 x” 


* ue could awaken her. Theſe her mg of Prefs 7 001 firſt of the 
muſcles, and then of the ideas, returned twice a day for ſeveral weeks; 


1 


and were at length removed by great doſes of opium, after a great va- . 
riety of other mediciges, and applications had been in vain, experienced. 


This lady was ſubject to frequent relapſes, once or twice. a year! for 
many ,ycars, and was.as. frequently relieved by the ſame method. 


Miſs W-—:;, an elegant young lady, with black eyes and 3 "= 
had ſometimes. a violent pain of her ſide, at other times a moſt painful 
ſtrangury, which were every day ſucceeded by delirium; which gave 


a lad relief to the painful e After the vain exhibition 
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of variety of medicines and applications by different phyſicians, for 
more than wtwelvemonth, ſhe was directed to take ſome doſes of 
opium, which were gradually increaſed, by which a drunken deliri- 


um was kept up for a day or two, and the pains prevented. from re- 


turning. A fleſh diet, with a little wine or beer, inftead of the low 
regimen ſhe had previouſly uſed; in a few weeks completely eſta- 
bliſhed her health; Which de a few ces Ns has continued for 
many years. SMS O17 | 420 

9 · Laſtly, © as we Wande in ke all the parts of the body 8 
more rigid, and are rendered leſs ſuſceptible of new habits of motion, 
though they retain thoſe that were before eſtabliſhed. This is ſen- 


fibly obſerved by thoſe who apply themſelves late in life to muſic; 
fencing, or any of the mechanic arts. In the ſame manner many 
elderly people retain the ideas they had learned early in life, but find 
great difficulty in acquiring new trains of memory; inſomuch that in 
extreme old age we frequently ſee a forgetfulneſs of the buſineſs of 
yeſterday, and at the fame time a circumſtantial remembrance of 
the amuſements of their youth; till at length the ideas of recollec- 
tion and activity of the body gradually ceaſe together, — ſuch is the 


condition of humanity n eee remains but ms vital motions 


| and ſenſations. At IF ofJ 


VI. 1. In oppofition to this Ain of the bibel of our ideas, 


it may be aſked, if ſome of our ideas, like other animal motions, are 
voluntary, why can we not invent new ones, that have not been re- 


ceived by perception? The anſwer will be better underſtood after 


having peruſed the ſucceeding ſection, where it will be explained, that 
the muſcular motions eis are originally excited by the ſtimulus 


of bodies external to the moving organ; and that the Will has my the 


power of repeating the motions aan excited. 


2. Another objector may aſk, Can the motion of an organ of ſenſe 
reſemble an odour-or a colour? To which I can only wer, that it 


has not been demonſtrated that any of our ideas reſemble the objects 
1 | | E 2 tat 


* 
_ 
KEE. 
* 
— 
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that excite them; it has generally been believed that they do not ; 
but this ſhall be diſcuſſed at large in Sect. XIV. 

3. There is another objection that at firſt view would PO lefs 
eafy to ſurmount. After the amputation of a foot or a finger, it has 
frequently happened, that an injury being offered to the ſtump of the 
amputated limb, whether from cold air, too great preſſure, or other 
accidents, the patient has complained of a ſenſation of pain in the foot 
or finger, that was cut off. Does not this evince that all our ideas 
are excited in the brain, and not in the organs of ſenſe? This objec- 


tion is anſwered, by obſerving that our ideas of the ſhape, place, and 


ſfolidity of our limbs, are acquired by our organs of touch and of fight, 
which are n in our Agnes and . _ not Md any — 
in the limb itſelf. 

In this caſe the pain a or Guan, which bummeln has he in > th 


foot or toes, and been propagated along the nerves to the central part 
of the ſenſorium, was at the ſame time accompanied with a viſible 
idea of the ſhape and place, and with a tangible idea of the ſolidity of 


the affected limb: now when theſe nerves are afterwards affected by any 
injury done to the remaining ſtump with a fimilar degree or kind of 


| pain, the ideas of the ſhape, place, or ſolidity of the loſt limb, return 
by aſſociation; as theſe ideas belong to he n of * gh and n, 8 


on which they were firſt excited. 
4. If you wonder what organs of PR can be excited into mation, 
when. you call up the ideas of wiſdom, or benevolence, which Mr. 


Locke has termed abſtracted ideas; I aſk you by what organs of ſenſe 
| you. firſt became acquainted with theſe ideas? And the anſwer will 
be reciprocal; for it is certain that all our ideas were originally ac- 
quired. by our organs of ſenfe ; for whatever excites. our perception 


muſt be external to the organ that. perceives. it, and we have no other 
inlets to. knowledge but by our perceptions: as will be further 


of Ideas. 


explained in Section . and XV. on the Productions and Claſſes 
VI. If 


. 
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VII. If our recollection or imagination be not a repetition of animal 


movements, I aſk, in my turn, What is it? Vou tell me it conſiſts 


of images or pictures of things. Where is this extenſive canvas hung 
up? or where are the numerous receptacles in which thoſe are depo- 
ſited? or to what elſe in the animal ſyſtem have they any ſimili- 


tude? 
That pleaſing picture of objects, n in miniature on the 
retina of the eye, ſeems to have given riſe to this illuſive oratory !. It 
Was forgot that this repreſentation belongs rather to the laws of light, 
than to thoſe of life; and may with equal elegance be ſeen in the 


camera obſcura as in the eye ; and that the picture vani iſhes for ever, 


When the object is withdrawn. 


„„ 


3 
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SECT. IV. 


LAWS or ANIMAL CAUSATION. 


ds THE fibres, which conflitute the hatte and organs of ſenſe, | 
poſſeſs a power of contraction. The circumſtances Atending the ex- 
ertion of this power of CONTRACTION conſtitute the laws 7 animal 
motion, as the circumſtances attending the exertion of the power. of 
| ATTRACTION conſtitute the laws of motion of! inanimate matter. 
II. The ſpirit of animation is the immediate cauſe of the contrac- 
tion of animal fibres, it reſides in the brain and nerves, and i is liable to 
N or partial diminution or accumulation. 
III. The ſtimulus of bodies external to the moving organ is the 
remote cauſe of the original contractions of animal fibres. 


IV. A certain quantity of ſtimulus produces irritation, which is 


an exertion of the ſpirit of animation exciting the fibres into con- 
traction. 


V. A certain quantity of contraction of a ſlices, if it be per- 
ceived at all, produces pleaſure; a greater or leſs quantity of con- 
traction, if it be perceived at all, ee pain; ; theſe conſtitute 
ſenſation. 


VI. A certain Oh of ſenfation produces deſire or averſion ; ; 
theſe conſtitute volition. 2 | "LI 

VII. All animal motions which have occurred at the ſame time, 
or in immediate ſucceſſion, become ſo connected, that when one of 
them is reproduced, the other has 'a tendency to accompany or ſuc- 
ceed it. When fibrous contractions ſucceed or accompany. other 
fibrous contractions, the connection is termed aſſociation; when 


at 


3.4 5 | | fibrous | 
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fibrous contractions ſucceed ſenſorial motions, the connection is term- 


ed cauſation; when fibrous and ſenſorial motions reciprocally intro- 
duce each other, it is termed catenation of animal motions. All 


theſe connections are ſaid to be produced by habit, that is, by fre- 
quent repetition. Theſe laws of animal cauſation will be evinced by 
numerous facts, which occur in our daily exertions ; and will after- 
wards be employed to explain the more recondite phænomena of the 


5 production, n diſeaſes, and decay of the animal * 


SEC T. 


22 
> * , 


„„ SENSORIAL FACULTIES. Ser. v. 


er THE FOUR FACULTIES off MOTIONS or run SENSORIUM, 
1 Four wi powers. 2. Tritation, ſenſation, volition, 2 nel 
v0 Wen 2. diftinguiſhed 18 Fibrous motions. 1 


- Jos THE ſpirit of animation has four different modes 4 action, or 


min other words the animal ſenſorium poſſeſſes four different faculties, 
which are occaſionally exerted, and cauſe all the contractions of the 


fibrous parts of the body. Theſe are the faculty of cauſing fibrous 
contractions in conſequence of the irritations excited by external 
bodies, in conſequence of the ſenſations of pleaſure or pain, in conſe- 


quence of volition, and in conſequence of the aſſociations of fibrous 
contractions with other fibrous 2 an . or accom- = 


pany them. - 


I beſe four faculties of the ſenſorium daring their ingidive ſtate are 
termed irritability, ſenſibility, voluntarity, and aſſociability; in their 
active ftate they are termed as above, irritation, ſenſation, volition, 5 


aſſociation. 


2. IRRITATION is an exertion or change of ſome extreme part of 


the ſenſorium reſiding in the muſcles or organs of ſenſe, in conſe- 
quence of the appulſes of external bodies. 


SENSATION is an exertion or change of the central parts af the ſen- 


forium, or of the whole of it, beginning at ſome of thoſe extreme 
parts of it, which reſide in the muſcles or organs of ſenſe. 
VoL1T10N is an exertion or change of the central parts of the ſen- 


ſorium, or of the whole of it, terminating in ſome of thoſe extreme 


parts of it, which refide in the muſcles or organs of ſenſe. 
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Seer. V. SENSORIAL FACULTIES. 7 


| ASSOCIATION is an exertion or change of ſome extreme part of 
the ſenſorium reſiding in the muſcles or organs of ſenſe, in conſe- 
quence of ſome antecedent or attendant fibrous contractions. 

3. Theſe four faculties of the animal ſenſorium may at the time of 


their exertions be termed motions without impropriety of language; 


for we cannot paſs from a ſtate of inſenſibility or inaction to a ſtate of 


: fenſibility or of exertion without ſome change of the ſenſorium, and 


every change includes motion. We ſhall therefore ſometimes term 


the above deſcribed faculties ſenſorial motions to diſtinguiſh them from 
fibrous motions; which latter expreſſion includes the motions of the | 


muſcles and organs of ſenſe. 
The active motions of the fibres, whether thoſe of the e or 


5 organs of ſenſe, are probably ſimple contractions; the fibres being 
again elongated by antagoniſt muſcles, by circulating fluids, or ſomes 


times by elaſtic ligaments, as-in the necks of quadrupeds. The ſen- 


ſorial motions, which conſtitute the ſenſations of pleaſure or pain, and 
which conſtitute volition, and which cauſe the fibrous contractions 


in conſequence of irritation or of aſſociation, are not here ſuppoſed to 
be fluctuations or refluctuations of the ſpirit of animation; nor are they 


ſuppoſed to be vibrations or revibrations, nor 3 or equili- 
brations of it; but to be changes or motions of! it peculiar to life. 
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er THE POUR. CLASSES: oP FIBROUS MOTIONS... 


* W tht dee, 1 / Diſtribution: of thim into ds i 


 irruative. . ANTS: _ e . and e . | 


ee. 


* AL. thie FINE contractĩions of izr bodies ori ipinate ou 
the ſenſorium, and reſolve themſelves into four clafles, correſpondent 
with the four powers or motions of the ſenſorium above deſctibed,, 
| ad from which they have their cauſation. 50 
. Theſe fibrous contractions were originally cauſed by the irrita- 
q wi excited by objects, which are external to the moving organ. As 


the pulſations of the heart are owing to tlie irritations excited by the 


ſtimulus of the blood; and'the ideas of Perception are owin 8 to the 
_ irritations excited by external bodies. 


2. But as painful or pleaſurable ſenſations Bel i accom denied 2 


thoſe irritations, by habit: theſe fibrous contractions became cauſeable 
by the ſenſations, and the irritations ceaſed to be neceſſary to. their. 
&* production. As the ſecretion of tears in grief is cauſed by the ſenſa- 


tion of pain; and the ideas of imagination, as in dreams or delirium,. : 
are excited —”—_ the * or Gans with. which. they were . 5 


accompanied. 


But as the efforts of the will: ieguently 8 theſe pain- 


ful or pleaſureable ſenſations, by habit the fibrous contractions became 


cauſable by volition ; and both: the irritations and ſenſations ceaſed to 


be necefiary to their areal As won; deliberate. locomotions of 
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the body, a and the ideas of rocollection, a8 when we will to 7 85 the 
alphabet backwards. 


4. But as many 'of theſe Habit acbirkltoan fegen accom- 


; panied other fibrous contractions, . by habit they became cauſable 


by their aſſociations with them; and the irritations, ſenſations, and 
volition, ceaſed to be neceſſary to their production. As the actions 


of the muſcles of the lower limbs in fencing are aſſociated with, 


thoſe of the arms; and the ideas of ſuggeſtion are affociated with 


other ideas, which precede or accompany them; as in repeating Care- 
leſsly the alphabet in its uſual order after having began it. 


II. We ſhall give the following names to theſe four claſſes of fibrous 


. en and Gabon their deviations. 


Irritative motions. That exertion or change of the ſen- 


"Yo which is cauſed by the appulſes of eternal bodies, either 

ſimply ſubſides, or is ſucceeded by ſenſation, or it produces 

fibrous motions; it is termed irritation, and irritative motions are 

_ thoſe centrations of the muſcular fibres, or of the organs of ſenſe, 

| Chat are immediately conſequent to this exertion or change of the 
ſenſorium. 


2. Senſitive motions. That exertion or N the ſenſorium, 


which conſtitutes pleaſure or pain, either ſimply ſubſides, or is 
ſucceeded by volition, or it produces fibrous motions ; it is termed 


ſenſation, and the ſenſitive motions are thoſe contractions of the muſ- 


cular fibres, or of the organs of ſenſe, that are immediately conſe- 
quent to this exertion or change of the ſenſorium. 


3. Voluntary motions. That exertion or change of the fen- 


7 forium, which conſtitutes deſire or averſion, either Nuri ſubſides, 
or is ſucceeded by fibrous motions; it is then termed volition, and 
voluntary motions are thoſe contractions of the muſcular fibres, or of 


the organs of ſenſe, that are immediately conſequent to this exertion | 


or change of the ſenſorium. 
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OF. THE FOUR. CLASSES OP FIBROUS MOTIONS. 
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 irritative. 1 e ive a e . and NE . 


* AL. tlie FEE contraitons of animat bites” originate from 
che ſenſorium, and reſolve themſelves into four claſſes, correſpondent 
wink the four powers or motions of the ſenſorium above deſeribed, 
ar from whicly they have their cauſation... Ps 
1. Theſe fibrous contractions were ori iginally cauſed by the irrita- 
| Ut excited by objects, which are external to the moving organ. As 
the pulſations of the heart are owing to tlie irritations excited by tlie 
ſtimulus of the” blood; and' the ideas of Perception: are owin 8 to the 
irritation excited by external bodies. 


2. But as painful or pleaſurable ſenſations Raids accom Nad 
thoſe irritations, by habit: theſe fibrous contractions became cauſeable 
by the ſenſations, and the irritations ceaſed to be neceſſary to. their. 

production. As the ſecretion of tears in grief is cauſed by the ſenſa- 
tion of pain; and the ideas of imagination, as in dreams or delirium, 
are excited by the 1 e or pins: with. which. Hex were. my ; 

wy accompanied. 
3. But as the efforts of the will! Gequantty 8 theſe | pain- 
ful or pleaſureable ſenſations, by habit the fibrous contractions became 
cCauſable by volition ; and both the irritations and ſenſations ceaſed to 
be nereſſary to their production. As the deliberate. locomotions of 
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Seu. VI.. FEBROUS) CONTRACTIONS. 350 
the body, and the ideas of rocoledton as when we 1 to . the 


alphabet backwards. 
4. But as many of theſe bse coltraftions frequnthy: accom 


panied other fibrous contractions, by habit they became cauſable 

by their aſſociations with them; and the irritations, ſenſations, and 
volition, ceaſed to be neceſſary to their production. As the actions 

of the muſcles of the lower limbs in fencing are aſſociated with, 

| thoſe of the arms; and the ideas of ſuggeſtion are affociated with 

other ideas, which precede or accompany them; as in repeating care- 
lefsly the alphabet 1 in its uſual order after having began it. 


II. We ſhall give the following names to theſe four claſſes of fibrous 


motions, and fabjolti their en 


1. Irritative motions. That exertion or change of the ſen- 


ſorium, which is cauſed by the appulſes of 3 bodies, either 


ſimply fubſides, or is ſucceeded by ſenſation, or it produces 
fibrous motions ; it is termed irritation, and irritative motions are 


_ thoſe centrations of the muſcular fibres, or of the organs of ſenſe, 
that are immediately ee to this exertion or change of the 


e 
„ Senſitive motions. That exertion or change of the ſenſorium. 


wh conſtitutes pleaſure or pain, either ly ſubſides, or is 
ſucceeded by volition, or it produces fibrous motions; it is termed 
ſenſation, and the ſenſitive motions are thoſe contractions of the muſ- 


cular fibres, or of the organs of ſenſe, that are immediately conſe- 


| quent to this exertion or OF of the ſenſorium. 


3. Voluntary motions. That exertion or change of the ſen- 
ſorium, which conſtitutes deſire or averſion, either fongly ſubſides, 


or is ſucceeded by fibrous motions; it is then termed volition, and 


voluntary motions are thoſe contractions of the muſcular fibres, or of 


the organs of ſenſe, that are immediately conſequent to this exertion 


or chang ge of the ſenſorium. 
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8 E CT. VII. 
2 - „ IRRITAT IVE MOTIONS. 
1 1 It I. Some muſcular motions are excited by perpetual irritations. 2. Others more 
"0 Frequently by n 3. Others by volition, Caſe of involuntary ftretchings 
= in paralytic limbs. Le ſenſual motions are excited 2 perpetual Irritations. 
4 1 5. Others more Adin by ſenſation or volition. 
n II. 1. Muſcular motions excited by perpetual irritations edn le * 
ol "to ſenſation and io volition.. 2. Aud the ſenſual motions. : 
8 HI. 1. Other muſcular motions are aſſociated with the irritative ones. 2. Aud 
i other ideas with irritative ones. Of letters, Hanguages. Deroglyphics. Irrita- 
5 vu ideas . without our attention to en. 90 
m_ Ty 1 MANY of our muſcular motions are excited by perpetual ir- 
=  ritations, as thoſe of the heart and arterial ſyſtem by the circumfluent 
5 blood. Many other of them are excited by intermitted irritations, as 


1 choſe of the ſtomach and bowels by the aliment we ſwallow ; of the 
| bile - ducts by 1 the bile ; of the kidneys, pancreas, and many other 
1 glands, by the peculiar fluids they ſeparate from the blood ; and thoſe 
of the lacteal and other abſorbent veſſels by the chyle, lymph, and 
moiſture of the atmoſphere. Theſe motions are accelerated or re- 
tarded, as their correſpondent irritations are increaſed or diminiſhed, 
without our attention or conſciouſneſs, in the ſame manner as the 
various ſeeretions of fruit, gum, reſin, wax, and honey, are pro- 
duced in the vegetable world, and as the juices of the earth and. 
the moiſture of the atmoſphere are abſorbed by their roots and. 
foliage. | 


. 


＋ 
* 


1 IRRITATIVE MOTIONS. 


Steht vn. 57 


2. Other muſcular motions, that are moſt frequently connected 
with our ſenſations, as thoſe of the ſphincters of the bladder and anus, 
and the muſculi erectores penis, were originally excited into motion by . 


irritation, for young children make water, and have other evacua- 
tions without attention to theſe cireuraſtinees ; et primis etiam ab 


13 


incunabulis tenduntur ſerpius puerorum penes, amore nondum ex- 


pergefacto.“ 


a 
* 


the} pleaſure of giving milk to the lips of; A child. 


r "+0 FB * „N. We * 


3. The contractions of the larger muſcles. of our, bodies, that are 


So the nipples of young women are liable to become | 
turgid by i irritation, long before they are 1 in a ſituation to be excited by J 


FOE} 


; moſt frequently connected with. volition, -were originally. excited into 
action by internal irritations: as appears from the ſtretching or. yawn- 
ing of all animals after long ſleep In the beginning of ſome fevers 
this irritation of the muſcles produces perpetual ſtretching and yawn- 
ing; in other periods of fever an univerſal reſtleſſneſs ariſes from the 


ſame cauſe, the patient changing the attitude of his body every mi- 


nute. The repeated ſtruggles of the fœtus in the uterus muſt be 


owing to this internal irritation : for the foetus can have no other in- 
 ducement to move its lit liubs * the töedium or e of a con- 


14 1 41 


1 
0 


tinued poſture. | 


The following caſe. evinces, that the motions of fetching the 


| Hmbs after a continued attitude are not always owing to the power of 


the will. Mr. Dean, a maſon, of Auſtry in Leiceſterſhire had' the 
| ſpine of the third vertebra of the back enlarged; in ſome weeks his 
nei- 

ther the pain of bliſters, the heat of fomentations, nor the utmoſt ef- 
forts of the will could produce the leaſt motion in theſe limbs ; yet 


lower extremities became feeble, and at A quite paralytic: 


twice or thrice a day for many months his feet, legs, and thighs, 


were affected for many minutes with forceable ſtretchings, attended 


with the ſenſation of fatigue; and he at length recovered the uſe of 


his limbs, though the ſpine continued protuberant. The ſame cir- 
| cumſtance 1 e ſeen i in a leſs degree in the common hemipla- 
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gia; and when this happens; 1 have believed repeated and ſtrong, 
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Tk of electrieity to have been of great advantage. i 
In like manner the various organs of ſenſe are originally excited 
Ae motion by various external ſtimuli adapted to this purpoſe, which 


motions are termed perceptions or. ideas; and many of theſe: motions 
. during our waking hours are excited by perpetual irritation, as thoſe 
of the organs of hearing and of touch. The former by the conſtant. 


low indiftin& noiſes that murmur around us, and the latter by the 


weight of our bodies on the parts which: ſupport them; and by the 
_unceaſing variations of the heat, moiſture, and preſſure of the atmoſ- 
phere; and theſe ſenſual motions, preciſely as the muſcular ones 
above mentioned, obey. their ating irritations without our at- 
tention os eonſciouſnefs. 


F. Other claſſes of our ideas are more. Finquently excited by our 
Gatti, of pleaſure or pain, and others by volition : but that theſe: 


have all been originally excited by ſtimuli from external objects, and: 


only vary in their combinations or ſeparations, has been. fully evinced 


by Mr. Locke; and are by him termed the ideas of perception. i in con- 
| tradiſtinction to thoſe, which he calls the ideas of reflection. 


H. 1. Fheſe muſcular motions, that are excited by perpetual i irri- 
tation, are nevertheleſs occaſionally excitable by the ſenſations of 


pleaſure or pain, or by volition, as appears by the palpitation of the 


heart from fear, the increaſed ſecretion of ſaliva at the fight of agree- 
able food, and the: glow on the ſkin of thoſe who are aſhamed. There 
is an inſtance. told in the Philoſophical Tranſactions of a man, who: 
could for a time ſtop the motion. of his heart when he pleaſed; and. 


Mr. D. has often told me, he could ſo far increaſe the periſtaltic mo- 
tion of his bowels by voluntary efforts, as to produce an evacuation by 


ſtool at any time in half an hour. 
2. In like manner the ſenſual motions, or ideas, l are excited 
by perpetual. irritation, are nevertheleſs occaſionally excitable by ſen- 
ſation or volition 3. as in the night, when we liſten under the influ- 
6g _ ence: 


2. In like manner che: irritative 145 fo 8 to us vnn cther 
trains or tribes of ideas that are affociated with them. On this kind 
of connection, language, letters, hieroglyphics, and ever kind of fyms 
bol, depend. The ſymbols thernſelves produce irritative ideas, of 

ſenſual motions, which we do not attend to; and other ideas, that 
are ſucceeded by ſenſation, are excited by their aſſociation with them. 
And as theſe irritative ideas make up a part of the chain of our wak- 
10g thoughts, introducing other ideas that engage our attention, 
though themſelves are unattended to, we find it very difficult to in- 
7 veſtigate by hat ſteps my of our tl trains s of ideas pou their 
admittance. . 
It may appear . chat ideas can exiſt, and not bs attended 


- to; 3 but all our W are ideas excited by irritation, and fuc- 


a IRRITATIVE MOTIONS. Seer VII. 3. A 
ence of fear, or from voluntary attention, the motions excited 1 my the 8 
organ of hearing by the whiſpering of the air in our room, the pul- ; 
lation of our own arteries, or the en ne of a aida weich, ; 
Wade objects of peroept ian I ve 1 N 
III. Innumerable trains or eribes ads hs motions: are 3 A 
with theſe muſcular motions which are excited by irritation ; as by 3 
the ſtimulus of the blood in the right chamber of the heart, the lungs, Y 
are induced to expand themſelves; and the pectoral and intercoſtal muſ- A 
cles, and the diaphragm, act at the fame time by their aſſociations Y 
 with'them.” And When the pharinx' is irritated by agrecable food, 1 
the muſeles of deglutition are brought into action by aſſaciation. Thus 2 
when a greater light falls on the eye, the iris is brought into action 4 
without our attention; and the ciliary proceſs, ' when the focus is A 

' formed before or behind the retina, by their aſſociations with the in- 3 
creaſed irritative' motions of the organ of vifion. Many common ac- Y 
tions of life are produced in a ſimilar manner. If a fly ſettle on my 5 
forehead, whilſt I am intent on my preſent occupation, I diflodge it 1 
with my finger, Vthout e m ny cures wag or benz 'S oO 1 1 
of 1 nden 8 bars 1 
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Srcr. VII. 3. IRRITATIVE MOT IONS. 1 
ceeded by ſenſation. Now when theſe ideas excited by irritation give 
us neither pleaſure nor pain, we ceaſe to attend to them. Thus 
'whilſt I am walking through that grove before my window, I do 
not run againſt the recent thebache, though my thoughts are 
ſtrenuouſſy exerted on ſome other object. This leads us to a diſtinct 
knowledge of irritative "ideas, for the idea of the tree or bench, which 
I avoid, exiſts. on my retina, and induces by aſſociation the action of 
To Yocowotiye. mulc: IF 3. \ though Wa itſelf nor the, ons of 


Ed.35 


tho ſe muſeles engage my. attention ne Arden 
Thus whilſt; wer are converſing on 8 ee 580 og * 


an Arten of every individual word forms its correſpondent irri- 
tative idea on the organ of hearing ; but we only attend to the aſſoci- 
ated ideas, that are attached by habit to theſe irritative ones, and are 
ſucceeded by ſenſation ; 1 thus hen. we read the words PRINTING- 
PRESS, WE do not. attend, to the ſhape, | ſize, or exiſtence. 'of the, let- 
ters which compoſe theſe words, though each of them excites a cor- 
reſpondent arritative motion of our organ of viſion, but they intro- 
duce by aſſociation our idea of the moſt. uſeful of modern inventions; 
the capacious reſervoir. of human knowledge, whoſe branching ſtreams 
diffuſe ſciences, arts, and morality, through. all nations and all ages. 
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action by irritation, are at the fatne tine accompanied with painful or 


pleaſurable ſenſations; and at length become by habit cauſable by the 


ſenſations. Thus the motions of the ſpincters of the bladder and anus 


were originally excited into action by irritation; for youn g children 


give no attention to theſe evacuations ; but as ſoon as they become 
| ſenifible of the inconvenience of obeying theſe irritations, they ſuffer 


the water or excretment to accu mulate, till it diſagreeably affects 
them; and the action of thoſe ſpincters i is then in conſequence of this 


diſagreeable ſenſation. So the ſecretion of ſaliva, which in young 
children is copiouſly produced by irritation, and drops from their 
months, is frequently attended with the agreeable ſenſation produced 
by the maſtication of taſteful food ; till at length the fight of ſuch 
food to a hungry perſon excites into action theſe ſalival paths as is 
ſeen in the ſlavering of hungry dogs. 

The motions of thoſe 'muſcles, which are affected by laſcivious 


ideas, and thoſe which are exerted in ſmiling, weeping, ſtarting from 


fear, and winking at the approach of danger to the eye, and at times 
the W of every large muſcle of the dd become cauſable by our 
ſenſations. 


majeular motions are occafunally obediont to bali. '2. And jenfitive Jeuſual 
motion. III. cdp ares e e n 


E 12 MAN * of the motibus of; our muſcles, that are excite into * 


Seer. VIII. 2 SRNSITIVR MOTIONS, 43 
ſenſations. And all theſe motions are performed with ſtrength and 


velocity in proportion to the energy of the ſenſation hat excites 


: aw, and the quantity of ſenſorial power. 


2. Many of the motions of our organs of ſenſe, or $7 Rong that were 


| afiginally: excited into action by irritation, become in like manner 


more frequently cauſable by our ſenſations of pleaſure or pain. Theſe 
motions are then termed the ideas of imagination, and make up all 
the ſcenery and tran ſactious of our dreams. Thus when any painful 


or pleaſurable ſenſations poſſeſs us, as of love, anger, fear; whether 


in ouf fleep or waking hours, the ideas, that have been formerly ex- 


cited by the objects of theſe ſenſations, now vividly recur before us by 
their connection with theſe ſenſations themſelves. So the fair ſmil- 
ing virgin, that excited your love by her preſence, whenever that 
| ſenſation recurs, | riſes before you in imagination; and that with all 
the pleaſing circumſtances, that had before engaged your attention. 
And in ſleep, when you dream under the influence of fear, all the 


robbers, fires, and precipices, that you formerly have ſeen or heard 
of, ariſe before you with terrible vivacity. All theſe ſenſual motions, 
like the muſcular ones above mentioned, are performed with {ſtrength 


and velocity in proportion to the energy of the ſenſation of pleaſure or 
pain, which excites them, and the quantity of ſenſorial power. 


II. 1. Many of theſe muſcular motions above deſcribed, that are 


moſt frequently excited by our ſenſations, are nevertheleſs 'occaſion- 


ally cauſable by volition ; for we can ſmile or frown ſpontaneouſly, 


can make water before the quantity or acrimony of the urine pro- 
duces a difagreeable ſenſation, and can voluntarily maſticate a nauſeous 
drug, or ſwallow a bitter draught, though our Katie would 


ſtrongly diſſuade us. 

2. In like manner the ſenſual motions, or ideas, that are moſt fre- 
quently excited by our ſenſations, are nevertheleſs occaſionally cauſe- 
able by volition, as we can ſpontaneoufly call up our laſt night's _ 
dream before us, tracing it induſtriouſly ſtep by ſtep through all its 

G2 | variety 


= 4 
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vatiery of ſcenery” and tranſaction; or can voluntarily examine or re- 
peat the ideas, that have been excited by our diſguſt or admiration. 
III. 1. Innumerable trains or tribes of motions are aſſociated with 


theſe ſenſitive muſeular motions above mentioned; as when a drop 


of water falling into the wind-pipe difagreeably affects the air: veſſels 


of the lungs; they are excited into violent action; and with theſe 
ſenſitive motions are aſſociated the actions of the pectoral and inter- 


ſuceuſſions the drop is returned through tlie larinx. The ſame occurs 
when any thing diſagreeably affects the. noſtrils, or the ſtomach, or 
the uterus; variety of muſcles are excited by affociation into * 


action, not to be ſuppreſſed by the uke efforts of the will; 


SE: vomiting, and'parturition;” 197 hos 10D I 

In like manner with theſe fendtive-ſonfull motions, or ideas bf | 
adsgnaBes, are aſſociated many other trains or tribes of ideas, which 
by ſome writers of metaphyſics have been claſſed under the terms of 
reſemblance, ns, and contiguity's ; and wil be more p folly 
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=_ or VOLUNTARY MOTIONS. 


Y I. 1. Voluntary muſcular motions are originally excited by irritations. 2. And vo- 
j ©... buntary ideas. Of reaſon. II. 1. Voluntary muſcular motions are occaſionally 
1 | canal by ſenſations. 2. And voluntary ideas. III. 1. Voluntary muſcular 
-motians are occaſionally obedient to irritations. 2. And voluntary ideas. 
"IF. T. 2 muſcular motions are Moalaud with ww" ſe” mo- 
tous. up e ee n 


WHEN pleaſure or pain affect the animal ſyſtem, many of its 
motions both muſcular and ſenſual are brought into action; as was 
ſhewn in the preceding ſection, and were called ſenſitive motions. 
The general tendency of theſe motions is to arreſt and to poſſeſs the 
pleaſure, or to diſlodge or avoid the pain: bat if this cannot imme- 
. diately be accompliſhed, deſire or averſion are produced, and the 
motions in ee of * new ee of the em are called 
4 voluntary. . : | 
re ls FP; Thoſe use of the . that are ed to F e 
in general their principal connections with volition, as I move my 
pen or raiſe my body. Theſe mot ions were originally excited by ir- 
ritation, as was explained in the ſection on that ſubject, afterwards. 
the ſenſations of pleaſure or pain, that accompanied the motions thus 
zun induced a repetition of them; and at Eur many of them 
S Ys ib were: 
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were voluniqrils practiſed in ſucceſſion or in combination for the 
common ' purpoſes of life, a8. in learning to walk, or to ſpeak ; 
and are performed with ſtrength and velocity in proportion to the 
energy of the volition, that excites them, and the 8 of ſen- 
ſorial power. RN | 
2. Another great claſs of voluntary motions conſiſts of the ideas of 
recollection. We will to repeat a certain train of ideas, as of the 
alphabet backwards; and if any ideas, that do not belong to this 
intended train, intrude themſelves by other connections, we will to 
reject them, and voluntarily perſiſt in the determined train. So at 
my approach to a houſe which I have but once viſited, and that at 
the diſtance of many months, I will to recolle& the names of the - s 
numerous family I expect to ſee there, and I do recolle& them. 8 
On this voluntary recollection of ideas our faculty of reaſon de- 2 
2 perth, as it enables us to acquire an idea of the diſſimilitude of 
any two ideas. Thus if you voluntarily produce the idea of a 
right-angled triangle, and then of a ſquare ; and after having ex- - 
cited theſe ideas repeatedly, you excite the idea of their difference, 
which is that of another right-angled triangle inverted over the: 
former; ene eee this fub ect, e 
your ideas. 
Theſe Idee of Wan like the l a dns: 
: mentioned, were originally excited by the irritation of external 
bodies, and were termed ideas of perception: afterwards the plea- 
ſure or pain, that accompanied theſe motions, induced a repetition 
of them in the abſence uf the external body, by which they were 
firſt excited; and then they were termed ideas of imagination. 
At length they become voluntarily practiſed in ſucceſſion or ii com · 
bination for the common purpoſes of life; as When we make our- 
ſelves maſters of the hiſtory of mankind, or of the ſciences. they 
have inveſligated; and are then called ideas of. recolleRian z and 
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are performed with ſtrength and - velocity in proportion to the 
energy of the volition that excites them, and the quantity of ſenſo- 
uns Power. POTS DLO TY 

II. 1. The abies motions above leforibed, that are moſt fre- 
5 quentiy obedient to the will, are nevertheleſs occaſionally cauſable by 
| painful or pleaſurable ſenſation, as in the ſtarting from fear, and the 
contraction of the calf of the leg in the cramp. 
2. In like manner the ſenſual motions, or ideas, that are moſt. 
; frequently connected with volition, are nevertheleſs occaſionally 
cauſable by painful or pleaſurable ſenſation. As the hiſtories of men, 
or the deſcription of places, which we have voluntarily taken pains to 
remember, ſometimes occur to us in our dreams. 

III. 1. The muſcular motions that are generally ſubſervient to 
. volition, are alſo occaſionally cauſable by irritation, as in ſtretching 
the limbs after fleep, and yawning. In this manner a contraction 
of the arm is produced by paſſing the electric fluid from the Leyden 
phial along its muſcles; and that even though the limb is para- 
lytic. The ſudden motion of the arm produces a diſagreeable ſenſa- 
tion in the joint, but the muſcles ſeem to be brought into action b 
fimply by irritation. 

2. The ideas, that are centrally ſubſervient to the will 
in like manner occaſionally excited by irritation ; as whin” we 
view again an object, we have before well ſtudied, and often re- 
collected. | | 

IV. 1. Innumerable trains or tribes of motions are care with 
theſe voluntary muſcular motions above mentioned ; as when I will 
to extend my arm to a diſtant object, ſome other muſcles are brought 
into action, and preſerve the balance of my body. And when I with 
to perform any ſteady exertion, as in threading a needle, or chop- 
ping with an ax, the pectoral muſcles are at the ſame time brought 


into 
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2. In like manner the voluntary ſenſual motions, or ideas 
recollection, are aſſociated with many other trains or tribes of ideas. 
| As when 1 voluntarily recollect a gothic window, that I ſaw ſome 
| : time ago, the whole t of the cathedral occurs to me at t the 
| me ago, 
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Sect. X. i. ASSOCIATE MOTIONS, as 


ARC. ov 


or ASSOCIATE MOTIONS. | 


1. 1. Many muſcular motions excited by irritations in trains or tribes become afſoci- 


ated. 2. 75 many ideas. II. 1. Many ſenſitive muſcular motions become 

| aſſociated. 2. And many ſenſitive ideas. III. 1. Many voluntary muſcular 
motions ri aſſociated. 2. And then become obedient to JT or irritation. 
| 3: n A wn ideas ee aſſociated. 


ALL the fibrous motions, 1 1 or Gd, 83 | 
are frequently brought into action together, either in combined 


tribes, or in 13 trains, become ſo connected by habit, that 
when one of them is e the others have a tendency to ſuc- 


ceed or accompany it. ; 

I. 1. Many of our muſcular motions were 8 excitas | in 
ſucceſſive trains, as the contractions of the auricles and of the ven- 
tricles of the heart; and others in combined tribes, as the various 
diviſions of the muſcles which compoſe the calf of the leg, which 
were originally irritated into ſynchronous action by the tædium or 


| \rkſomeneſs of a continued poſture. By frequent repetitions theſe 
motions acquire aſſociations, which continue during our lives, and 


even after the deſtruction of the greateſt part of the ſenſorium ; for 


the heart of a viper or frog will continue to pulſate long after it is 
taken from the body; Ft -when it has entirely ceaſed to move, if 


any part of it is goaded with a pin, the whole heart will again re- 


8 new, its pulſations. This kind of connection we ſhall term irri- 


' : tative 


=. ASSOCIATE: MOTIONS. DE L's 


tative aſſociation, to diſtinguiſh it from ſenſitive and voluntary 
aſſociations. | 


2. In like manner many of our ideas are originally excited in 


tribes; as all the objects of fight, after we become ſo well ac- 


quainted with the laws of viſion, as to diſtinguiſh figure and diſ- 


tance. as well as colour ; or in trains, as while we paſs along the 
objects that ſurround us. The tribes thus received by irritation be- 
come aſſociated by habit, and haye been termed complex ideas by 


the writers of metaphyſics, as this book, or that orange. The 


trains have received no particular name, but theſe are alike aſſoci- 


ations of ideas, and frequently continue during our lives. So the 


taſte of a pine- apple, though we eat it blindfold, recalls the colour 


and ſhape of it; and we can r think. on a Kithout 


figure. i 
II. 1. By the various efforts of our ſrafations to acquire © or void 


their objects, many muſcles are daily brought into ſucceſſive or 
ſynchronous actions; theſe become aflociated by habit, and are then 


excited together with great facility, and in many inſtances gain in- 
diſſoluble cotitiefticns. So the play of puppies and kittens is a re- 


preſentation of their mode of fighting or of taking their prey; and 


the motions of the muſcles neceſſary for thoſe purpoſes become 
aſſoeiated by habit, and gain a great adroitneſs of action by theſe 
early repetitions: fo the motions of the abdominal muſcles, which 


were originally brought into concurrent action with the protruſive 


motion of the rectum or bladder by ſenſation, become ſo conjoined 


with them by habit, that they not only eaſily obey theſe ſenſa- 
tions occaſioned by the ſtimulus of the excrement and urine, but 


are brought into violent and unreſtrainable action in the ſtrangury 


and teneſmus. This kind of connection we ſhall term ſenſitive al- | 


ſociation. 

2. So many of our ideas, that have been excited 88 or in 
fueceſign 1 60 our ine, gain Frnchronoys or ſueceſſive aſſoci- 
e Hubs ations, 


Scr. X. 3z. ASSOCIATE MOTIONS: 51 


= ations, that are ſometimes indiſſoluble but with life. Hence the 
_ idea of an inhuman or diſhonourable action perpetually calls up 
9 before us the idea of the wretch that was guilty of it. And hence 
thoſe unconquerable antipathies are formed, which ſome people have 
to the ſight of peculiar kinds of food, of which 1 in their een they 5 
1 have eaten to exceſs or by conſtraint. 
1 III. 1. In learning any mechanic art, as muſic, . or the 
= uſe of the ſword, we teach many of our muſcles to act eder e or 
' mM in ſucceſſion by repeated voluntary efforts; which by habit become 
formed into tribes or trains of affociation, and ſerve all our pur- 
poſes with great facility, and in ſome inſtances acquire an indiſ- 
ſoluble union. Theſe motions are gradually formed into a habit 
= of acting together by a multitude of repetitions, whilſt they are 
yet ſeparately cauſable by the will, as is evident from the long 
| time that is taken up by children in learning to walk and to 
ſpeak; and is experienced by every one, when he firſt attempts to 
[1 54 ikate upon the ice or to vm 4Cheſe. We ſhall term e 
x aſſociations. 
| 2. All theſe muſcular aovenients, when they are e thus e! 
into tribes or trains, become afterwards not only obedient to volition, 
but to the ſenſations and irritations; and the ſame movement com- 
poſes a part of many different tribes or trains of motion. Thus 
a ſingle muſcle, when it acts in conſort with its neighbours on 0 
one Ge. aſſiſts to move the limb. i in one direction; ad in an- 
other, when it acts with thoſe in its neighbourhood on the 
other ſide; and i in other directions, when it acts ſeparately or joint- 
ly with thoſe that lie immediately under or above it; and all 
theſe with equal BONE, after their aſſociations have been well 
eſtabliſhed. 

The 3 with AY each ſis changes from one ese 
ils to another, and that either backwards. or [ forwards, is well 
obſervable, in the muſcles of the arm in moving the windlaſs of an 
{tha „ ot | alr- 
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air pump * aud the low neſs of | thoſe: muſcular movements, that 
have not been aſſociated by habit, may be experienced by any one, 


who ſhall attempt to ſaw the air quick perpendicularly with one . 


and horizontally with the other at the ſame time. 


3. In learning every kind of ſcience we voluntarily aſſociate ien 
tribes and trains of ideas, which afterwards are ready for all the 
purpoſes either of volition, ſenſation, or irritation; and in ſome in- 
| ſtances acquire indiſſoluble habits of acting together, ſo as to affect 


our reaſoning, we influence our Lara Hence the ae, of a 
| goog education. ; 


"Theſe po ideas | are Pes) Gorden into habits of aft 


together by ww ical e e while they are yet ſeparately obe- 


dient to the will; is evident from the difficulty we ' experience 

in gaining ſo axe an we; of the front of St. Paul's church, as to 

be able to en it with n or in Aa args? a Nen wt a 
few pages. 4974 "4 SEE A: 

And theſe ideas, chi edited into tribes, not day make up- 

the parts of the trains of volition, ſenſation, and irritation ; but the 

fame” idea compoſes a part of many different tribes and trains of 


ideas. So the ſimple idea of whiteneſs compoſes a part of the com- 
plex idea of ſnow, milk, ivory; and the complex idea of the letter A 
compoſes a part of the ſeveral aſſociated trains of ideas that. make up 


the variety of words, in which this letter enters.. ö 


The numerous trains of theſe aſſociated ideas are divided by: Mr. 
Hume into three claſſes, which he has termed contiguity, cauſa- 
tion, and reſemblance. Nor ſhould we wonder to find them, thus 
connected together, fince it is the buſineſs of our lives to diſpoſe 


them into theſe three claſſes; and we become valuable to ourſelves 


and our friends, as we ſucceed in it. Thoſe who have combined 
an extenſive claſs of ideas by: the.contiguity of time or place, are 

men learned in the hiſtory of mankind, and of the ſciences they 
have cultivated, Thoſe who have connected a great claſs of ideas 


a of 


; — 9 
* 
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ASSOCIATE MOTIONS. j 


of reſemblances, poſſeſs the ſource of the ornaments of poetry and 5 
oratory, and of all rational analogy. While thoſe who have 
connected great claſſes of ideas of cauſation, are furniſhed with the 
powers of producing effects. Theſe are the men of active wiſdom, 
who lead armies to victory, and kingdoms to proſperity; or diſcover 


and improve the ſciences, which meliorate and adorn the condition 


of humanity. 
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ADDITIONAL OBSERVATIONS ON THE SENSORIAL POWERS. 


Ss Stimulation is of various kinds adapted 10 the organs of * to the able, & 


hollow membranes, and glands. Some objetts irritate our ſenſes by repeated 0 


Pulſes. II. 1. Senſation and welition frequently aſſect the whole ſenſorium. 
2. Emotions, paſſions, appetites. 3. Origin of deſire and averſion. Criterion 


f voluntary actions, difference of brutes and men. 4. Senſibility and volunta- 
rity. III. Aſfciations formed before nativity, irritative motions miſtaken for 


5 Hecialed ones. 


7 rritation. 


I. THE various organs of ſenſe require various kinds of Mh 3 
tion to excite them into action; the particles of light penetrate the 


cornea and humours of the eye, and then irritate the naked retina 
ſapid particles, diflolved or diffuſed in water or faliva, and odorous 


ones, mixed or combined with the air, irritate the extremities of the 


nerves of taſte and ſmel} ; which either penetrate, or are expanded 
on the membranes of the tongue and noſtrils; the auditory nerves 
are ſtimulated by the vibrations of the atmoſphere communicated by 


means of the tympanum and of the fluid, whether of air or of water, 


behind it; and the nerves of touch by the hardneſs of ſurrounding 


bodies, though the cuticle 1 1s s interpoſed between theſe bodies $9 the | 


medulla of the nerve. 


As the nerves of the ſenſes have 1 their appropriated objects, 
which ſtimulate them into activity; ſo the muſcular fibres, which 


are Gag terminations of other ſets of Nerves, have their peculiar ob- 
T- . 7 9 jets, 
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jects, which excite them into action; the rey Wii muſcles are 
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ſtimulated into contraction by extenfion, whence the ſtretching ot 


| pandiculation after a long continued poſture, during which they have 


been kept in a ſtate of . and the hollow muſcles are excited 
into action by diſtention, as thoſe of the rectum and bladder are in- 


| duced to protrude their contents from their ſenſe of the diſtention | 


rather than of the acrimony of thoſe contents. 
There are other objects adapted to ſtimulate the nerves, which 


terminate in variety of membranes, and thoſe eſpecially which form 
the terminations of canals ; thus the preparations of mercury particu- 
larly affect the falivary glands, ipecacuhana affects the ſphincter of 
the anus, cantharides that of the bladder, and laſtly every gland of 
the body appears to be indued with a kind of taſte, by which it ſe- 
lects or forms each its peculiar fluid from the blood; ; and by which 
it 1 is irritated into activity. 


Many of theſe external properties of bodies, which nimulate our 
organs of ſenſe, do not ſeem to effe this by a ſingle impulſe, but 
by repeated impulſes ; as the nerve of the ear is probably not excit- 
able by a ſingle vibration of air, nor the optic nerve by a ſingle par- 


ticle of light; which circumſtance produces ſome analogy between 


thoſe two ſenſes, at the ſame time the ſolidity of bodies is perceived 
by a ſingle application of a ſolid body to the nerves of touch, and 


that even through the cuticle ; and we are probably poſſeſſed of a pe- 


culiar ſenſe to A the nice degrees of heat and cold. 
The ſenſes of e and of e acquaint us with the mechani- 


: cal impact and vibration of bodies, thoſe of ſmell and taſte ſeem to 
acquaint us with ſome of their chemical properties, while the ſenſe 


of viſion and of heat acquaint us with the exiſtence of their peculiar 
fluids, 


>, 


Sen/ation | 


in contradiction to the power of volition, as in laughing, or in the 
ſtrangury; ; but as no name has been given to pleaſure or pain, at the 

time it is exerted ſo as to cauſe fibrous motions, we have uſed the 

term ſenſation for this purpoſe ; and mean it to bear the ſame analogy 


- © SENSORIAL ACTIONS. Szcr. XI. 2. 1 
| Senſation and Palition. : 
| _— . [NM Many motions are aer by ploifiire or pain, and that « even 7 
to pleaſure and 1 that the word volition does to deſire and = 
averſion. 15 1 4 
5 1. It was esel in the fifth Section, that what we have 1 
termed ſenſation is a motion of the central parts, or of the whole 1 
ſenſorium, beginning at ſome of the extremities of it. This appears 1 
Hirſt, becauſe our pains and pleaſures are always cauſed by our ideesss 
.or muſcular motions, which are the motions of the extremities of the 1 
x ſenſorium. And, ſecondly, becauſe the ſenſation of pleaſure or pain = | 
4 frequently continues ſome time after the ideas or muſcular motions | £1 
which excited it have ceaſed: for we often feel a glow of pleaſure ; 
from an agreeable reverie, for many minutes after the ideas, that were 


the ſubject of it, have eſcaped our memory; and frequently experi- 
_ ence a dejection of ſpirits without being able to > aſſign the cauſe of it 
but by much recollection. ; 


When the ſenſorial faculty of defire or averſion is FTE” ſo, as to 

cauſe fibrous motions, it is termed volition; which is ſaid in Sect. „ 

to be a motion of the central parts, or of the whole ſenſorium, 
terminating in ſome of the extremities of it. This appears, firſt, 

| becauſe our deſires and averſions always terminate in recollecting and 

5 comparing our ideas, or in exerting our muſcles ; which are the mo- 

| tions of the extremities of the fauſorium. And, ſecondly, becauſe 
Fx: deſire or averſion begins, and frequently continues for a time in the 

central Parts We the ſenſorium, before it is peculiarly exerted at the 
7 „ . FT 2 extremities 


25 3 Pe Ty ps, r 8 8 = 
As ; T's Wo S 5 . "ect £ Ly » o 7 * — 
e. * OY | 2 — . at 2 ” 2 — n 
PP K Coe OIY n J 2 og . 2 - . 5 \ 
2 e . we” . F ont s 


4 
e 1 
py 5 * 
F 
* * 
„ 
N 
2 
. > 3 
WET: 
Z 
+8 
3 
N 
7 1 3 * 
WY 
* * 5 
ay 
7 
3 
HY 
1 
3 
MIA 
$0. 
2 
4» 
i A 
W 
5 boy 
8 
Y 
1 
<< 
8 
$M 
— LY - 
N 
” a = 
<3 
+5 
I 
5 * 
93 
Safes 
4 
7. 
WM. 
2 
* 


42 
X 
© 
3 
* 
* 
* 
RA 
”» 
EEE 
- 3" 
* 

Oo _ 

B L X14 
©. 

—— 3X N 

- 

l 

. RR. 

"RS 2h 

—_—_— 
"28 iA 
x > 
* If G 
B*EY 8 
W 
* . 
PS 
> 1 
- = 
* HY 4+ 2330 
$87 "= 
+ 8Y £ 
- =" 
+ 

a 3D 
—_ -- 

„ 

3 Win 

Cos 2 
1 FL 
hor 2 , , 

RIF 

$2" * 
8 

14500 A 

oy 

. 38 
..: 8M % 

. v5 * 

Wes 

Box LF F; 
3 
I > Te” 
25 8 
oy BY FS. 

7 | q 

7 D * 

4 as "7 
>: <8 
REES © 
- 2. 
©" SP 2 
C 8 8 8 
1 
n = 
1 43 
F 286-4 0) 

- 

ö * 8 kt " 
—_—_— - 

2 
2 — 72 12 
4 Is *.»* FD 
p 
vs by 5 8 
5. N 

LOS J o . 
1 
3 RE 
vw" 1508 vo 

Phe „ 

8 25 
e * 
+ "= 

„ 
3 

r ; 
$a 7 39 
2 9 «x 

* bg 1 5 

4 
8 5725 5 8 
e 

r 1 
3 5 1 &; 
N 9 
2 A 

— Wc 
n 
1 

—— 
"= . 8 
r * 

18 
n 
42.7 ll * 

x £4 Za v0 
"+. FEY 3% * 
. 1 . . 

J £3 
-- T, 
© RR 
_—_— 1 
r 

8 5 

£5 * — 5 
N 
„ 
* (8 
"—- 
© Fo * 

"£32 1 * 

. * 3 
SS. 2 

os ESO) 

RS. 
r 
£ * 3 
- 7H * 7 
_ 

3 * 4 WE Kon 
* 08 
= 2 
KY * — * 

\ . "es 

8 1 * * 8 

8 
2 * 
24. W 7 
Wee.” % 
1 & we 

+ 8 
3 wa 
= 2 9 
es e 

Le 1 * * 

. IS * 
£m. * 

* F + TH * 

«. >. 

1 . 
# 4 

* 

PW 4D 

<1 NO 

Fe 8 os > 
* 2 x , 

* 2 1 : 

ll A 
$5 ESSE 

1 „ 

8 1 
r 
4 2 
3 by 
1 

LB 'S 

1 

23 bl 

1 ; 
1 #7; 

þ 12; þ 

#364 7 
þ _ ©, 

r 

9 1 
A So 1 35 A * 
9 * 72 þ 

& , 7 * 5 
3 $i : 

2 
8 3-3 ET; 

1 
e 
Z ; x 
13 1.5 he 

53 — . 
43 FW) : 

I 1 „ 4 
ES 8 
r 
* 1 "IA 

"3 LE [A 
— 

4 wm * 15 
1 ; 
r 
by * 5 * 

FE: 
ES * - * 
* * 
Mp - FF E 2 kl 

5 % : 

5 5 __ 4 
„ 5 2 * 5 A 
SY 1 

1 I 
+ = 
Wh, ; RK ®* q 
P y * 
n 

5 1 

r 0 
Es „ 
1 
1 ; 

* 41> 
8 1 

1 
1 

r 

—_—_ 
r N 

n b 
4 1 5 * 

| 13 

I» 7 . "hg * 

0 

_—. 23 

1 
x 1 N : 
"= = * 
Re J 
x 1 2 9 
3 
* Xx 
—_— 
"RL 
WT ; 
Ko ; 
oF 5 
* * : 
"CI 
4 


- 


. 
— 


* : 
\ : 2 
D 3 #5: Tag 
\ n 
8 . 


C7. 
* 
3 
* 
3 
* 
. . 
- 
rs 


Sxor. XI. 4 
extretnities of it: for we fometitnes feel defire or def fich wittiou 
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imtnediately knowing their objects, and in conſequence without ut 1m- 
mediately exerting. any of our muſcular or ſenfual motions to attain 


them: as in the beginning of the paſſion of 96s and perhaps of hüt 


ger, or in the ennvi of indolent people. 


Thou gh ſenſation and volition begin or terminate at the extremities ; 
or den arts of the ſenſorĩium, yet the whole of it is frequently i in- 


fluenced by the exertion of theſe faculties, as appears from their ef 


feeds on the external habit: for the whole ſkin is reddened by ſhame, 
and an univerſal trembling i is produced by fear: and every muſcle of 


the body is agitated in angry people by the deſire of r revenge. 
There is another very curious circumſtance, which ſhews that ſen- 


ation a and volition are movements of the ſenſorium in contrary di- 
rections; tHat is, that volition begins at the centtal parts of it, and 
proceeds 1 to the extremities ; and that ſenfation begins at the extre- 
mities, and proceeds to the central parts: In mean chat theſe two ſen- 
ſorial faculties cannot be ſtron gly exerted at the ſame time; for when 
we exert our volition ſtrongly, we do not attend to pleaſure or pain; 


and conyerſely, when we are ſtrongly affected with the ſenſation of 


pleaſure or pain, we uſe no volition. As will be further explained in 
8 Section XVIII. on ſleep, and Section XXXIV. on volition. N 


2. All our emotions and paſſions ſeem to ariſe out of the exertions 


öf theſe two faculties of the animal ſenſoriumn. Pride, hope, joy, are 


the names of particular pleaſures: ſhame, deſpair, ſorrow, are the 
names of peculiar pains : and love, ambition, avarice, of particular 


deſires: hatred, diſguſt, fear, anxiety, of particular averſions. 


Whilſt the paſhon of anger includes the pain from a recent injury, 
and the averſion to the adverſary that occaſioned it. And compaſſion 
is the pain we Experience at the fi ght of miſery, and the defire of re- 
heving „ 

There is another tribe of deſires, Wilen are e commonly termed ap 
petites, and are the immediate conſequences of the abſence of ſome 
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uritative motions. _ Thoſe, which ariſe from defect of internal irrita- 
tions, have proper names conferred upon them, as hunger, thirſt, 


luſt, and the defire of air, when our reſpiration is impaired by noxi- 


ous vapours; and of warmth, when we are expoſed to too great a. 


degree of cold. But thoſe, whoſe ſtimuli | are external to the body, 


are named from. the objects, which are by nature conſtituted to ex- 9 


cite them; theſe deſires originate from our paſt experience of the 


pleaſurable ſenſations they occaſion, as the ſmell of an Ne or the 
taſte of a pine apple. | 
Whence it appears, that our. pleaſures and. pains : are at leaſt a as vari- 4 
ous and as numerous as our irritations ; and that our deſires and aver- 
ſions muſt be as numerous as our pleaſures and pains. And that as 


ſenſation is here uſed as a general term for our numerous pleaſures and 
pains, when they produce the contractions of our fibres; fo volition 


is the general name for our deſires and averſions, when they produce 
fibrous contractions. T hus when a motion of the central parts, or of 
the whole ſenſorium, terminates in the exertion of our muſcles, it is 
generally called voluntary action; when it terminates in the exertion | 


of our ideas, it is termed recollection, reaſoning, determining. 
-3- As the ſenſations of pleaſure and pain are originally introduced by 


the irritations of external objects: ſo our deſires and averſions are ori- 
ginally introduced by thoſe ſenſations; for when the objects of our 
pleaſures or pains, are at a diſtance, and we cannot inſtantaneouſly 
poſſeſs the one, or avoid the other, then defire or averſion is pro- 


duced, and a voluntary exertion of our ideas or muſcles ſucceeds. _ | 


The pain of hunger excites you to look out for food, the tree, that 5 
ſhades you, preſents its odoriferous fruit before your hee, you ap- 


proach, pluck, and eat. 

The various movements of walking to the tree, gathering the 
fait, and maſticating it, are aſſociated motions introduced by their 
connection with ſenſation ; but if from the uncommon height of the 


tree, the fruit be inacceſſible, and you are prevented from quickly 
polleling | 
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poſſeſſing the intended pleaſure, deſire is produced. The conſequence 


of this deſire is, firſt, a deliberation about the means to gain the ob- 
ject of pleaſure in proceſs of time, as it cannot be procured immedi- 


ately ; and, ſecondly, the muſcular action neceſſary for this purpoſe. 


| You voluntarily call up all your ideas of cauſation, that are related 
to the effect you deſire, and voluntarily examine and compare them, 


and at length determine whether to aſcend the tree, or to gather 


ſtones from the neighbouring brook, is eaſier to praiſe, or more 


promiſing of ſucceſs; and, finally, you gather the ſtones, and re- 
peatedly” fling them to diſlodge the fruit. | 


Hence then we gain a criterion to diſtinguiſh voluntary acts or 
thoughts from thoſe cauſed by ſenſation. As the former are always 
employed about the means to acquire pleaſurable objects, or the means 
to avoid painful ones; while the latter are crpployed..; in the poſſeſſion 


of thoſe, which are already in our power. 


Hence the activity of this power of volition produces the great dif- 
ference between the human and the brute creation. The ideas and 


the actions of brutes are almoſt perpetually employed about their pre- 


ſent pleaſures, or their preſent pains; and, except in the few inſtances 
which are mentioned in Section XVI. on inſtinct, they ſeldom buſy 
themſelves about the means of procuring future bliſs, or of avoiding 


future miſery; ſo that the acquiring of languages, the making of 


tools, and labouring for money, which are all only the means to pro- 
cure pleaſures; and the praying to the Deity, as another means to 


procure bappineſs, are characteriſtie of human nature. 


4. As there are many diſeaſes produced by the quantity of the ſen- 


ation of pain or pleaſure being too great or too little; ſo are there 
diſeaſes produced by the Calceptibility of the conſtitution to motions 
cauſable by theſe ſenſations, being too dull or too vivid. This ſuſcepti- 


bility of the ſyſtem, to fenfitive motions is termed ſenſibility, to 12 


tinguiſh it from ſenſation, which! 1s the actual exiſtence or exertion of 
pain or pleaſure. "i ; 


er ” cs Other 
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- Other claſſes of diſeaſes are owing to the exceſſive promptitude, or- 


ſs of the conſtitution. to voluntary exertions, as woll as to 
the quantity of defire or of averſion. This ſuſceptibihty of the 
ſyſtem to voluntary motions is termed vol untarity, to diſtinguiſh it 
from ner. which is the exertion of defire or averſion: theſe difeaſcs 


a was 12 & 3 ee in the . * 


| . 5 of "ns 


m.. 1. It is not * to N a cauſe, why thoſs animal moye- 


ments, that have once occurred in ſueceſſion, or in combination, 


mould afterwards have a tendency to ſueceed or accompany each other. | 


It is a property of animation, and diſtinguiſhes | this order of bein 8 


from the other productions of nature. 
When a child firſt wrote the word man, it was Aitinguiſhed ; in \ his | 


mind into three letters, and thoſe letters into many parts of letters ; 
but by repeated uſe the word man becomes to his hand in writing it, 


as to his organs of ſpeech in pronouncing it, but one movement 
without any deliberation, or ſenſation, or irritation, interpoſed be- 
tween the parts of it. And as many ſeparate motions of our muſcles 
thus become united, and form, as it were, one motion; ſo each ſe- 


parate r motion before ſuch union may be conceived to conſiſt of many 

parts or ſpaces moved through; and perhaps even the individual fibres 
of our muſcles have thus gradually been brought to act in concert, 

which habits began to be acquired as early as the very formation of 

the moving organs, long before the nativity of the animal; 3 as ex- 

| plained in the Section XVI. 2. on inſtinct. 


— 


2. There are many motions of the body, bionging to mY wcitaive 
chifs; which might by a haſty obferver be miſtaken for affociated 
ones; as the de motion of the ſtomach and inteſtines, and the 
contraktions of the heart and e might be ſv r to be afſoci- 


gated 
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ated with the irritative motions of their nerves of ſenſe, rather than 
to be excited by the irritation of their muſcular fibres by the diſten- 
tion, acrimony, .or momentum of the blood. So the diſtention or 
elongation of muſcles by objects external to them irritates them into 
contraction, though the cuticle or other parts may intervene between 
the ſtimulating body and the contracting muſcle. Thus a horſe voids 
his excrement when its weight or bulk irritates the rectum or ſphincter 

ani. The motion of theſe muſcles act from the irritation of diſten- 
tion, when he excludes his excrement, but the muſcles of the abdo- 
men and diaphragm are 8 into motion 3 * with thoſe 
of Ge {phate and rectum. 
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1 or $T1MVLUS,. SENSORIAL EXERTION, Aub rinnous 1 


pulſe from debility, from paucity of blood. Weak contrafions performed in leſs 


a time, and with ſhorter intervals. 5. Laſt fituation of the fibres continues 


after contraction. 6. Contrattion greater than uſual induces pleaſure or pain, 


7. Mobility of the fibres uniform. Quantity of ſenforial power fluftuates. 
Cunſtitutes excitability. II. Of ſenſorial exertion. 1. Animal motion includes 
Fimulus, ſenſorial power, and contrafile fibres. The ſenſorial faculties att 


ſeparately or conjutntly. Stimulus of four kinds. Strength and weakneſs defined. 
Senforial power perpetually exhauſted and renewed. Weakneſs from defet? of 
| ſtimulus. From defeti of ſenſorial power, the dire? and indirect debility of 
Dr. Brown. Why we become warm in Buxton bath after a time, and ſee 
quell after a time in a darkiſh room. Fibres may act violently, or with their - 


whole force, and yet feebly. Great exertion in inflammation explained. 'Great 


muſcular force of ſome inſane people. 2. Occafional accumulation of ſenſorial 
| power in muſcles ſubjeft to conſtant ſtimulus. In animals ſleeping in winter. 


In eggs, ſeeds, ſchirrous tumours, tendons, bones. 3. Great exertion intro- 
| duces pleaſure or pain. Inflammation. Libration of the ſyſtem between torpor 


and activity. Fever-fits. 4. Defire and averſion introduced. Exceſs of vo- 
lition cures fevers, III. Of repeated ſtimulus. 1. 4 fimulus repeated too 


frequently loſes Mer. As opium, wine, grief. Hence old age. Opium and 


@ EL 
41 


aloe in fmall dies. 2. 4 W not —— too frequently does not bo = 


OF STIMULUS AND EXERTION Ster. XII. 


ontraction. 1. e eee cannot W — 
the intervention of 3 as in magnetiſm,. elericity, elaſticity. Spirit of 
life is not electric ether. Galvani's experiments. 2. Contraction of a fibre. 
3. Relaxation ſucceeds. 4. Succeſſeve contraftions, with intervals Quick 
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* elk. Perpetual movement of the vital organs. 3. A ſtimulus repeated at 
; 2 uniform times produces greater ect. Irritation combined with aſſociation. 
4. A ſtimulus repeated. frequently and uniformly may be withdrawn, and the 
ation of the organ will continue. Hence the bark cures agues, and ſtrengthens 
weak conſtitutions. 5. Defett of flimulus repeated at certain intervals cauſes 
Fer- fits. 6. Stimulus long applied ceaſes to alt a ſecond. time. 7. If a fi- 
- mulus excites ſenſation | in an organ not uſually excited into . » inflam- 


mation is ; produced. IV. Of ſtimulus greater than natural. 1. A ſtimulus 


greater than natural diminiſhes the quantity of ſenſortal power in general. 2. In 
particular organs. 3. Induces the organ into ſpaſmodic actions. 4. Induces 
| the antagoniſt fibres into action. 5. Induces the organ into convulſive or fixed 


Tpaſms, 6. Produces paralyſis of the organ. V. Of ſtimulus leſs than na- 


_ tural. 1. Stimulus leſs than natural occaſions accumulation of ſenſorial power 
5 in general. 2. In particular organs, fluſhing of the face in a froſty morning. 


In fibres ſubjet to perpetual ſtimulus only. * of ſenſorial power in- 


verſely as the ſtimulus. 3. Induces pain. As of cold, hunger, head-ach. 
4. Induces more feeble and frequent contraction. As in low fevers, Which 


are frequently "owing to deficiency of ſenſorial power rather than to deficiency 


of ſtimulus. g. Inverts ſucceſſive trains of motion. Inverts ideas. 6. In- 
| duces paralyſis and death. VI. Cure of increaſed exertion. 1. Natural cure 
of exhauſtion of ſenſoria! power. 2. Decreaſe the irritations. Venęſection. 


Cold. Abſtinence. ' 3. Prevent the previous cald fit, Opium. Bark. 
Warmth. Anger. Surpriſe. 4. Excite ſome other part of the ſyſtem. 


Opium and warm bath relieve pains both from defect and from exceſs of fi- 


mulus. 5. Firſt increaſe the flimulus above, and then decreaſe it beneath. 


_ the natural quantity. VII. Cure of decreaſed exertion. 1. Natural cure 

S accumulation of [enforial power. Ague-fits. Syncope.. 2. Increaſe the. 
- ſtimulation, by wine, opium, given 7 as not to intoxicate. Cheerful ideas. 

3. Change the kinds of ſtimulus. 4. Stimulate the aſſociated organs. Blifters 
| of uſe in beart-burn, and cold extremities. F. Decreaſe the flimulation for 
à time, cold bath. 6. Decreaſe the ſtimulation ' below natural, and then in- 
cregſe it above natural. Bark after emetics. Opium after vengſectian. 

| Prattice of Sydenham in chlorofis. 7. Prevent unneceſſary expenditure of 
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dein power.  Decumbent poſture, ſilence, darkneſs. Pu quickmid by 
* riſing out of Bed. 8. To the greateft degree of quigſtence apply the leaſt 
im, Otherwife paralyſis or inflammation of the orgum fuer, Gin, 
2 — wine, bifters, deftroy by too great fimulation in fevers wir A. In- 
| * : _ Poxication in the ſlighteſt” degree Juttreded" by ability. Can rate” for de- 
termin the Bet degree f fiimaliis" in lot fevers. Another galdem rale' for 
| Artermining the bord of — 9 wat _ ee Inking it, 
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- ap 17 bw e of iron \ Ver near I" cadet without Alon, 
and afterwards approach each other; it is reaſonable to conclude that 


E ' ſomething beſides the iron particles 1 is the cauſe of their approxima- 
P aa this; aer n is termed. magnetiſm, _ In the” ſame. 
$B II 6 . which. compoſe an anal. muſcle, do not 


the · ont tian of the Ne is-roaſanable to 
clude; that ſom other agent is tho cauſe of this new approxima- 
tion. For nothing. car act, where it does not exiſt; for to act in- 
cludes. to exiſt and therefore the particles of the muſeular fibre 
(hich in its ſtate of relaxation are ſuppoſed not to touch) cannot af- 
fect each other without the influence of ſome intermediate agent; 
this agent is here termed the ſpirit of animation, or ſenſorial power, 
but may with equal propriety be termed the power, which cauſes 
cContraction; or may be called by any other e which the reader 
may chooſe to affix to it. ET aaa 4 
The contraction of a 1 fibre. may 5% Reb to 9 follow- 
ing electric experiment, which is here mentioned not as a philoſophi- 
cal aualogy, but as an illuſtration or ſirnile to facilitate the conception 
1 . af a difficult ſubjeRt. Let twenty very ſmall Leyden phials properly 
—_ ; 4 . coated 
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ooated be hung in a row by fine ſilk threads at a ſmall diſtance from 
each other; let the internal charge of one phial be poſitive, and of the 


other negative alternately, if a communication be made from the in- 
ternal ſurface of the firſt to the external ſurface of the laſt in the row, 
they will all of them inſtantly. approach each other, 


and thus ſhorten 
a line that might connect them like a muſcular fibre. See Botanic 
Garden, p. 1. Canto I. I. 202, note on Gymnotus. 

The attractions of electricity or of magnetiſm do not apply TY 
ſophically to the illuſtration of the contraction of animal fibres, ſince 
the force of thoſe attractions increaſes in ſome proportion inverſely as 
_ the diſtance, but in muſcular motion there appears no difference in 
velocity or ſtrength during the beginning or end of the contraction, 
but what may be clearly aſeribed to the varying mechanic advantage 
in the approximation of one bone to another. Nor can muſcular mo- 
tion be affimilated with greater plauſibility to the attraction of coheſion | 
or elaſticity; for in bending a ſteel ſpring, as a ſmall ſword, a leſs 
force is required to bend it the firſt inch than the ſecond; and the 
ſecond than the third; the particles of ſteel on the convex fide of the 
bent ſpring endeavouring to reſtore themſelves more powerfully the 
further they are drawn from each other. See bre eg P. R 
addit. Note XVIII. | 

I am aware that this may be pid iber odi; 15 beten 
the elaſticity of the ſpring to depend more on the compreſſion of the 
particles on the concave ſide than on the extenfion of them on the con- 
vex ſide; and by ſuppoſing the elaſticity of the elaſtic gum to depend 
more on the reſiſtance to the lateral compreſſion of its particles than 
to che longitudinal extenſion of them. Nevertheleſs in muſcular 


contraction, as above obſerved, there appears no difference in the ve- 


locity or force of it at its commencement or at its termination; from 
whence we muſt conclude that animal contraction is governed by 
Ins of 1 its ban and not by thoſe of en chemiſtry, —_ 


101 at | 65 


266 F STIMOLUS! AND 'PXER TION, Sec MI. r. 
on theſe accounts:1-do not think the experiments: (tonclufive; 
which were lately publiſhed: by Galvani, Volta, and others, to ſhew 
2. ſimilitude between the ſpirit of animation, which contracts the 
muſcular fibres, and the electric fluid. Since the electric fluid may 
act only as 4 more potent ſtimulus exciting the muſculan fibres into 
action, and not by ſupplying them with a new. quantity of the ſpirit 
of bis... Thus in a recent hemiplegia I have frequently obſer ved, 
when the patient yawned and ſtretched. himſelf, that the paralytic 
limbs, moved: alſo, though they. were totally diſabedjent to the; will. 
And when he-was-eled&rified by paſſiug ſhocks. from the affected hand 
to the affected foot, a motion of the paralytiq limbs w as alſo produced. 
Now as in the act of, yawning! the muſcles of the paralytic limbs. were” 
excited into action by the ſtimulus of the irkſomeneſs of a continued 
poſture, and not by any additional quantity of the, ſpirit of life; ſo 
we may conclude, that the paſſage of the electric fluid, which pro- 
duced a ſimilar effeQ, acted only as a ſtimulus, and not by ſupplying 
any addition of ſenſorial po ] tt. 

If nevertheleſs this theory ſhould ever become eſtabliſhed, 4 in 
ins muſt be called an eductor of vital ether v which ſtimulus may 
conſiſt of ſenſation or volition, as in the electric æel; as well as in the 


appulſes of external bodies; and by drawing off the charges of «vital 


fluid may occaſion the: contraction or motions of the mucke fibres, a 


and organs of: ſenſe. © 5 1 Fenn e vt 43 2 : 411 «+ 20 * 11315 18. 13 34 $236 


n The immediate effect of thi ation of the ie of animation or 


ſenſorial power on the fibrous parts of the body, whether it acts in 


the mode of irritation; ſenſation; volition; or aſſoclation, is a.-cons 
traction of the animal fibre, according to the ſecond law of animal 
eauſation. Sect. IV. Thus the meln of the. blood induges the 
contraction of the heart ; the agreeable taſte of a ſtraw berry produces 
the contraction of the muſcles of deglutition; the effort of the Will 
eontracts the muſcles; which move the limbs in walking; and. by 
aſſociation other muſcles of the uw are brought into contraction to 
_— | . SES | preſerve N 
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pteſerve the hiilaries of the body. The fibrdus extremities of the or · 
gans of ſenſe; have been ſhe wn, by the ocular ſpectra in Sect. III. to 
ſuffer ſimilar contraction by each of the above modes of excitation z 
and by; their configurations to gonſtitutgour | ideas. rect ia 1 
3. After animal fibres have for ſome time been excited into contrac⸗ 
tion, a relaxation ſucceeds, even though the exciting cauſe continues 
to act. In reſpect to the irritative motions this is exemplified ; in the 
periſtaltic contractions of the bowels; which ceaſe and are renewed 
alternately,, though, the ſtimulus, of. the, aliment continues to be uni- 
formly applied; in the ſenſitive motions, as in ſtrangury, teneſmus, 

and parturition, the alternate contractions. and relaxations of the muſ- 
cles exiſt, though the ſtimulus is perpetual. In our, voluntary ex- 
erxtions it is experienced, as no one can hang long by the hands, how- 

ever. vehemently. he wills. ſo. to do; 3 and i in the aſſociate motions the ; 
conſtant change of our attitudes evinces ae c of relaxation to 
thoſe. muſcles 8, which haye been long in action. 1 

.. This relaxation of a muſcle after! its contraction, even 8 the : 
ftimylus continues, to be applied, appears to ariſe, from the expenditure | 

or diminution of the ſpirit of animation previouſly reſident in the muſ- 
cle, according to the ſecond law. of animal cauſation in Sect. IV. 
In thoſe, conſtitutions, which are termed weak, the ſpirit of anima- 
tion becomes ſoonen exhauſted, and tremulous motions are produced, 
28 in the hands of infirm people, when they lift a cup, to their mouths, 
This quicker exhauſtion, of the ſpirit, of animation is probably owing 
to a lefs quantity c of it reſiding } in the acting fibres, which therefore 
more. frequently. require a ſupply from . nerves, which W to 
the. Benn d 5 5 ; 

„4, If, the ſenforial power continues 105 Ad, "whether it gets in i the 
mode of, \irritation, ſenſation, volition, or aſſociation, a new con- 
traction o of the animal fibre ſucceeds after a certain interval; which 
Wt: is of ſhorter continuance i in weak people than ! in ſtrong ones. 


his is N in the e of the hands of weak people, when 


N is © 1444 MILES fi 


223V 4 | 2 eg | | they 


. a . 


mals. The ſhortneſs of the intervals between one contraction and 
another in weak conſtitutions, is probably owing to the general defi- 
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they attempt to write. In a manuſcript epiltle of one of my cor- 
reſpondents, which is written in a ſmall hand, I obſerved from four 


to fix zigzags in the perpendicular ſtroke of every letter, which | 


ſhews that both the contractions of the fingers, and intervals be- | 


| tween them, muſt have been Perſormed i in very ſhort periods of 


time. + 
The times of contraction of the muſcles of enfecbledd people being 
leſs, and the intervals between thoſe contractions being leſs alſo, ac- 
counts for the quick pulſe in fevers with debility, and in dying atii- 


ciency of the quantity of the ſpirit of animation, and that ther 


there is a leſs quantity of it to be received at each interval of the ac- 
| tivity of the fibres. Hence in repeated motions, as of the fingers in 
performing on the harpſichord, it would at firſt fight appear, that 
ſwiftneſs and ſtrength were incom patible ; - nevertheleſs the fin gle 


contraction of a muſcle is performed with greater velocity as well as 


with e, force by Vigorous conſtitutions, - as in throwitig 2a 


Ms E212 IEG 'q & * MES 


javelin. 
ki There i is however another circumſtance, ack 6 may often TROY | 
| bute to cauſe the quickneſs of the pulſe in nervous fevers, as in ani- 
mals bleeding to death in the flaughter-houſe ; which is the deficient 
quantity of blood; whence the heart is but half diſtended, and! in con- . 
ane ſooner CN See Set, XXXII. r 

For we muſt not canfound frequency of repetition irh en 


of motion, or the number of pulſations with the velocity, with which 


the fibres, which conſtitute the coats of the arteries, contract tei? | 


ſelves. For where the frequency of the pulſations! is but ſeventytive 
in a minute, as in health ; the contrating fibres, which coiiftiture the 
ſides of the arteries, may moye th rough a greater ſpace in 4 given 

time, than where the frequency of pulſation i is one hundred and fifty 
E a minute, as in ſome fevers with great debility. For if iQ tho. 
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fevers the arteries do not expand themſelves in their diaſtole to more 
than half the uſual diameter of their diaſtole in health, the fibres. 
which conſtitute their coats, will move through a leſs ſpace in a mi- 
nute than in health, though they make two pulſations for one, 


Suppoſe the diameter of the artery during its ſyſtole to be one line, 


and that the diameter of the ſame artery during its diaſtole is in health 
is four lines, and in a fever with great debility only two lines. It fol- 
lows, that the arterial fibres contract in health from a circle of twelve 
Ines in circumference to a circle of three lines in circumference, that 
is they move through a ſpace of nine lines in length. While the ar- 


terial-fibres in the fever with debility would twice contract from a 
circle of fix lines to a circle of three lines; that is while they move 
through a ſpace equal to fix lines. Hence though the frequency of 


. pulſation 1 in fever be greater as two to one, yet the velocity of con- 
traction in Health is greater as nine to ſix, or as three to two. 


On the contrary in inflammatory diſeaſes with ſtrength, as in the 


pleuriſy, the velocity of the contracting ſides of the arteries is much 


greater than in health, for if we ſuppoſe the number of pulſations in 


a pleuriſy to be half as much more than in health, that is as one hun- 
dred and twenty to eighty, (which is about what generally happens 
in inflammatory diſeaſes) and if the diameter of the artery in diaſtole 
be one third greater than in health, which I believe is near the truth, 
the reſult will be, that the velocity of the contractile ſides of the ar- 


teries will be in a pleuriſy as two and a half to one, compared to the 


velocity of their contraction in a ſtate of health, for if the circum- 
ference ef the ſyſtole of the artery be three lines, and the diaſtole in 
health be twelve lines in circumference, and in a pleuriſy eighteen. 
| Ines; and ſecondly, if the artery pulſates thrice in the diſeaſed ate 
for twice in the healthy one, it follows, that the velocity of contrac- 
tion in the diſeaſed ſtate to that in the Healthy"! fate will be forty-tive. 
7 to eighteen, or as two and a half to one. 
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From hence it wu appear, that if we had à criterion to * 3 ; 
mine the velocity of the arterial contractions, it would at the ſame 
time give us their ſtrength, and thus be of more ſervice. in diſtinguiſu- 
ing diſeaſes, than the knowledge of their frequency. As ſucll a eri- 
terion cannot be had, the frequency of pulſation, the age of the pa- 
tient being allowed for, will in ſome meaſure aſſiſt us to diſtinguiſh . 
arterial ſtrength from arterial debility, ſince in inflammatory diſeaſes 
5 with ſtrength the frequency ſeldom exceeds one hundred and eighteen | 
or one hundred and twenty pulſations i in a minute; unleſs under pe- 
_culiar cireumſtance, as drow Fe additional. Rimuli of wine or IE ex | 
ternal! heat. od On e A SE 0665-40 C950 ee 
5. Aﬀer a muſcle or organ of ſos has berw ecke into contrac- 

. ton? ind the ſenſorial power eeaſes to act, the laſt ſituation: or con- 
figuration of it continues; unleſs it be diſturbed by the action of ſome. 

_ antagoniſt fibres, or other extraneous power. Thus in weak or lan- 
guid people, wherever they throw their limbs on their bed or ſofa, 
there they lie, till another exertion changes their attitude; hence one 
kind of ocular ſpectra ſeems to be produced after looking at bright 
objects; thus when a fire; ſtick is whirled round in the night, there 
appears iu the eye a complete circle of fire ; the action or configuration 
of one or of n not e Woes: the return of the en 
ere. a . 
Thus 155 any chi e at hd wing fen Prom” ee tab — 
covers his cloſed eyes with his hand, he will for many ſeconds of time 


5 perceive the image of the ſun on his retina. A ſimilar image of all 


other bodies would remain ſome time in the eye, but is effaced by the 
eternal change of the motions of the extremity of this nerve in our 
attention to other objects. See Sect. XVII. 1. 3. on Slerp. Hence 
the dark ſpots, and other ocular ſpectra, are morè frequently attended 
to, and remain longer in the eyes of weak people, as after violent ex - 
erciſe, intoxication, or want of ſleep. e Lan o#1 & 10 221d go a, 
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6. A contraction of the fibres ſomewhat greater than anne 


duces pleaſurable ſenſation into the ſyſtem, according to the fourth 
law of animal cauſation. Hence the pleaſure in the beginning of 
| drunkenneſs is owing to the increaſed action of the ſyſtem from. the 


ſtimulus of vinous ſpirit or, of opium. If the contractions be ſtill 
greater in energy or duration, painful ſenſations are introduced, as in 


conſequence of great heat, or cauſtic applications, or fatigue. 


If any part of the ſyſtem, which is uſed to etre activity, as 


the ſtomach, or heart, or the fine veſſels: of the ſkin, acts for a time 


with leſs energy, another kind of painful ſenſation enſues, which is 


called hunger, or faintneſs, or cold. This occurs in a leſs degree in 


the locomotive muſcles, and is called weary ſomeneſs. In the two 
former kinds of ſenſation there is an expenditure of ſenſorial power, 


* theſe latter there is an accumulation of it. 


7. We have uſed the words exertion of ſenſorial power as a enen 


term to expreſs either irritation, ſenſation, volition, or Aena; „ 


that is, to expreſs the activity or motion of the ſpirit of animation, at 
the time it produces the contractions of the fibrous parts of the ſyſtem. 


It may be ſuppoſed that there may exiſt a greater or leſs mobility of 


the fibrous parts of our ſyſtem, or a propenſity to be ſtimulated into 
contraction by the greater or leſs. quantity or energy of the ſpirit of | 
animation; and that hence if the exertion. of the ſenſorial power be in 
its natural ſtate, and the mobility of the fibres be increaſed, the ſame 


quantity of fibrous contraction will be cauſed, as if the mobility of 


the fibres continues in its natural ſtate, and the ſenſorial exertion be 
wander. 8 


Thus it n may 1 8 that in | diſcaſes accompanied with 


Aran. as in inflammatory fevers with arterial ſtrength, that the 
| cauſe of greater fibrous contraction may exiſt in the increaſed mobi- 
 lity of the fibres, whoſe contractions are thence both more forceable 
and. more frequent. And that in diſeaſes attended with. debility,, as 
in en fevers, where the fibrous contractions are weaker, and 


* 
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more frequent, it may be conceived that the cauſe conſiſts in de- 
creaſe of mobility of the fibres ; and that thoſe weak conſtitutions, 
| which are attended with cold extremities and large pupils of the eyes, 
may poſſeſs leſs mobility of the contractile fibres, as _ well as leſs _ 
tity of exertion of the ſpirit of animation. 
In anſwer to this mode of reaſoning it may be ſofficient to A 
that the contractile fibres conſiſt of inert matter, and when the ſen- 
ſorial power is withdrawn, as in death, they poſſeſs no power of mo- 
tion at all, but remain in their laſt ſtate, whether of contraction or 
relaxation, and muſt thence derive the whole of this property from 
the ſpirit of animation. At the ſame time it is not improbable, that 
the moving fibres of ſtrong people may poſſeſs a capability of receiving 
or containing a greater TONY of the yu of animation ohne thoſe b 
of weak people. | 
In every contraction of a bes Wares is an eee of the fend 

rial power, or ſpirit of animation; and where the exertion of this 
ſenſorial power has been for ſome time increaſed, and the muſcles or 

organs of ſenſe have in conſequence acted with greater energy, its 
propenſity to activity is proportionally leflened ; which is to be aſerib- 

eld to the exhauſtion or diminution of its quantity. On the contrary, 

. - where there has been leſs fibrous contraction than uſual for a certain 
time, the ſenſorial power or ſpirit of animation becomes accumulated 
n the inactive part of the ſyſtem. Hence vigour ſucceeds reſt, and 


£5 Foe hence the propenſity to action of all our organs of ſenſe and muſcles 


de retina, that is, its quantity of ſenſorial power, varies every mo- 


241 in a Nate of perpetual fluctuation. The irritability for inſtance of 


ment according to the brightneſs or obſcurity of the object laſt beheld 

compared with the preſent one. The ſame occurs to our ſenſe of 

heat, and to every part of our Nn, Which f is capable e ex- 

cited into action. 

When this variation of the exertion of ls alors power devotes 

much and as above or beneath the natural quantity, it be- 
comes 
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comes a diſeaſe. If the irritative motions be too great or too little, 


it ſhews that the ſtimulus of external things affect this ſenſorial power 
too violently or too inertly. If the ſenſitive motions be too great or 
too little, the cauſe ariſes from the deficient or exuberant quantity of 


ſenſation produced in conſequence of the motions of the muſcular 
fibres or organs of ſenſe; if the voluntary actions are diſeaſed the 


cauſe is to be looked for in the quantity of volition produced in con- 
ſequence of the defire or averſion occaſioned by the painful or plea- 
ſurable ſenſations above mentioned. And the diſeaſes of aſſociations 


probably depend on the greater or leſs quantity of the other three ſen- 


ſorial powers by which they were formed. 


From whence it appears that the propenſity to . whether * it 
be called irritability, ſenſibility, voluntarity, or aſſociability, 18 only = 


1 another mode of expreſſion for the quantity of ſenſorial power reſiding 
in the organ to be excited. And that on the contrary the words in- 


irritability and inſeuſibility, together with inaptitude to voluntary 


and aſſociate motions, are ſrnonymous with deficiency of the quantity 
of ſenſorial power, c or of the ſpirit of auimation, dees in 7 organs | 


to be excited. 


* 


II. Of Jenforeal Exertion, Rep: 9443 02 = 


Td ones 
ph. „ Te are K cirenmftances to be attended to in the produc- 


wel tion c of animal motions. 1ſt, The ſtimulus. 2d. The ſenſoriab power. 
3d. The contraQule fibre. 1ſt. A ſtimulus, external to the organ, 


y induces into action the ſenſorial faculty termed Arfitation ; 


this produces the contraction of the fibres, which, if it be perceived at 
all, introduces pleaſure or pain; which in their active ſtate are termed 
ſenſation; [which is another ſenſorial faculty, and occaſionally pro- 
Aduces contraction of the fibres; this pleaſure or pain is therefore to be 
. conſidered. as another ſtimulus, which may either act alone or in con- 
0 en with the er ann of the ſenſorium termed irritation. 


L | This 


23 
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This new ſtimulus of pleaſure or pain either induces into action the 
ſenſorial faculty termed ſenſation, which then produces the contrac- 


tion of the fibres; or it introduces deſire or averſion, which excite 


into action another ſenſorial faculty, termed volition, and may there- 


fore be conſidered as another ſtimulus, which either alone or in con- 


A junction with one or both of the two former faculties of the ſenſorium 
produces the contraction of animal fibres. There is another ſenſorial 


power, that of aſſociation, which perpetually, in conjunction with 


one or more of the above, and frequently ſingly, produces the con- 
traction of animal fibres, and which is itſelf Are ge into action oy the 


« » ; 


previous motions of contracting n 4 
Now as the ſenſorial power, termed irritation, raft Auge! in any par- 


ticular fibres, is excited into exertion by the dünn of external 
bodies acting on thoſe fibres; the ſenſorial power, termed ſenſation, 


reſiding in any particular fibres is excited into exertion by the ſtimulus 


ol pleaſure or pain acting on thoſe fibres; the ſenſorial power, termed = 
volition, reſiding in any particular fibres is excited into exertion B57 
the ſtimulus of deflre or averſion; and the ſenſorial power, termed 
aſſociation, reſiding in any particular fibres, is excited into actioh by. 
the ſtimulus of other fibrous motions, which had frequently preceded 
them. The word ſtimulus may therefore be uſed without impro- 


priety of language, for any of theſe four cauſes, which excite the 
four ſenſorial powers into exertion. For though the immediate eauſe 


of volition has generally been termed a motive; and that of irritation 


only has generally obtained the name of flimulus; yet as the i imme- 


diate cauſe, which excites the ſenſorial powers of ſenſation, or of aſ- 


ſociation into exertion, have obtained no e we we thall re 5 
the word ſtimulus for them all. 0 5 


Hence the quantity of motion e in any + 53 ee * of 


the animal ſyſtem will be as the quantity of ſtimulus and the quantity 
of ſenſorial power, or ſpirit of animation, reſiding in the contracting 
ä ara Where both theſe e are great, „ is produced, 


FD Ret} when 
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motions of animal bodies. 


Now as the ſenſorial power, or ſpirit of animation, is Petrae 
exhauſted by the expenditure of it in fibrous contractions, and is per- 
5 petually renewed by the ſecretion or production of it in the brain and 

ſpinal marrow, the quantity of animal ſtrength muſt be in a perpetual: 
| ſite of fluctuation on this account; and if to this be added the un- 
ceaſing variation of all the four kinds of ſtimulus: above deſcribed, 

which produce the exertions of the ſenſorial powers, the ceaſeleſs vi- 
85 ciſſitude of animal ſtrength becomes eaſily comprehended. 
If the quantity of fanſorial power remains the ſame, and the quan- 
' tity of ſtimulus be leſſened, a weakneſs of the fibrous contractions 
enſues, which may be denominated debility from defet? of firmulus. If 
the quantity of ſtimulus remains the ſame, and the quantity of ſen- 
ſorial power be leſſened, another kind of weakneſs enſues, which may 


: be termed debility from defect of ſenſorial power ; the former of theſe 
1s called by Dr. Brown, in his Elements of Medicine, direct debility, 


and the latter indirect debility. The coincidence of ſome parts of 


this work with correſpondent deductions in the Brunonian Elementa 


Medicina, .a work (with ſome exceptions) of great genius, muſt be 
conſidered as confirmations of the truth of the t theory, as 1 were 


probably arrived at by different trains of reaſoning. e 


Thus in thoſe who have been expoſed to cold and Wader there wh 4 


deficiency of ſtimulus. While in nervous fever there is a deficiency) | 
of ſenſorial power. And in habitual drunkards, in a morning before 


tbeir uſual potation, there is a deficiency both of ſtimulus and of ſen- 


ſorial power. While, on the other hand, in the beginning of i intoxica- 


tion there is an exceſs of ' ſtimulus ; in the hot- ach, after the hands 


have been immerſed in ſnow, there is a redundancy of ſenſorial 


power; ; and in . diſcaſes with arterial | ſtrength, there is“ 


an exceſs of both. 


” Aae 
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0 N * n Hence 


„ 
i when that word is applied to the motions of animal bodies. Where 
either of them is deficient, wen is een as W to the 
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Heuce if the ſenſorial power be leflened, while the quantity of ſi=- 
mulus remains the fame as in nervous feuer, the frequency of repetition 


of the arterial contractions may continue, but their force in reſpect to 

removing obſtacles, as in promoting the circulation of the blood, or the 

velocity of each contraction, will be diminiſhed, that is, the animal 

ſtreugth will be leſſened. And ſecondly, if the quantity of ſenſorial 

| yownn be leſſened, and the ſtimulus be increaſed. to a certain degree, 

as in giving opium in nervous fevers, the arterial contractions may be 
performed more frequently than natural, vet with leſs ſtrength. 


And thirdly, if the ſenſorial power continues the fame in reſpect to- 


quantity, and the ſtimulus be ſomewhat diminiſhed, as in going into a. 


darkiſh room, os into a coldiſh bath, ſuppoſe of about eighty degrees of 


heat, as Buxton-bath, a temporary weakneſs. of the affected fibres is 


induced, till an accumulation of ſenſoriat power gradually ſucceeds, 


and counterbalances the deficiency: of ſtimulus, and then the bath 
_ ceaſes to feel cold, and the room ceaſes to appear dark; becauſe the 
fibres of the ſubeutaneous . or of the organs of ſenſe, act with. 
| their uſual energy. 


A ſet of * e may . be dunuktes ; into es ex- 


ertion, that is, they may act frequently, and with their whole ſen- 


ſorial power, but may nevertheleſs. not act ſtrongly ; becauſe the 


quantity of their ſenſorial power was. originally ſmall, or was previ- 


ouſly exhauſted. Hence a ſtimulus. may be great, and the irritation. 

in conſequence. act with its: full force, as in the hot. paroxiſmis of. 
nervous ſever; but if the ſenſorial power, termed irritation, be ſmall. 
in quantity, the force of the fibrous contractions, and the times of 


their continue * _ mne * will be ag 
ſmall. | 


Ja the dane manner in e hot parcxifin of bad fevers,. whichs 


debility, ls ſonforial power LT ſenſation is exerted | with * 


activity, yet the fibrous contractions, which produce the circulation 
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7 of the blood, are performed without ſtrength, becauſe the quantity 
of ſenſorial power then reſiding in that part of the ſyſtem is ſmall. 
Thus in irritative fever with arterial ſtrength, that is, wich ex- 
ceſs of ſpirit of animation, the quantity of exertion during the hot 
part of the paroxiſm is to be eſtimated from the quantity of ſtimulus, 
and the quantity of ſenſorial power. While iu ſenſitive (or inflam- 
; matory) fever with arterial ſtreugth, that is, with exceſs of ſpirit of 
animation, the violent and forcible actions of the vaſcular ſyſtems 
during the hot part of the paroxiſm are iuduced by the exertions of 
two ſcnfonal powers, Which are excited by two kinds of ſtunulus: 
Theſe are the ſenforial powen of irritation- excited by the ſtimulus of 
bodies external to the moving fibres, and the ſenſorial power of ſen- 
ſation excited by the pain in conſequence of the increaſed contractions 
of thoſe moving fibres. 3105 
And in inſaue people in fone: caſes the PEN of their ain ac- 
tions will be in proportion to the quantity of ſenſorial power, which 
they poſſeſs, and the quantity of the ſtimulus of deſire or averſion, 
which excites their volition into action. At the ſame time in other 
caſes the ſtimulus of pain or pleaſure, and the ſtimulus of external 
bodies, may excite into action the ſenſorial powers of ſenſation and 
irritation, and thus add greater force to their muſcular actions. 

4. The application of the ſtimulus, whether that ſtimulus be ſome 
| 3 of external bodies, or pleaſure: or pain, or deſire or averſion, 
er a link of aſſociation, excites the correſpondent ſenſorial power into 
action, and this cauſes the contraction ef the fibre. On the contrac- 
dion of the fibre a part of the ſpirit of animation becomes expended, 
and: the fibre ceaſes to contract, though the ſtimulus continues to be 
applied; till in a certain time the fibre having received a ſupply of 
_ &nforiabpower'is ready to contract again, if the ſtimulus continues 
to be appliech If the ſtirnulus on the contrary be withdrawn, the 
ſame quantity of quiefcent ſenforial power becomes reſident in the 
fibre . its contraction. as appears from the readineſs for ac- 


. . tion 
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tion of the large locomotive muſcles of the body in a mort time ler 
common exertion. r ie 


But in thoſe muſcular fibres, which are Kibjeet to a Anu 
lus, as the arteries, glands, and capillary veſſels, another phenomenon 


occurs, if their accuſtomed ſtimulus be withdrawn; ; Which is, that 


the ſenſorial power becomes accumulated in the contractile fibres, 
owing to the want of its being perpetually expended, or carried away, 


by their uſual unremitted eitruQicns, And on this account thoſe 
muſcular fibres become afterwards excitable into their natural actions 
by a much weaker ſtimulus; ot into unnatural violence of action by 
their accuſtomed ſtimulus, as is feen in the hot fits of intermittent 
fevers, Which are in conſequence of the previous cold ones. Thus 
the minute veſſels of the ſkin are conſtantly ſtimulated by the fluid 


matter of heat; if the quantity of this ſtimulus of heat be a while 


diminiſhed, as in cevering the hands with ſnow, the veſſels ceaſe to 
act, as appears from the paleneſs of the ſkin; if this cold application 
of Gow be continued but a" ſhort' time, the ſenſorial power, Which 
had habitually been ſupplied to the fibres, becomes now accumulated 
in them, owing te the want of its being expended by their accuſtomed FD 
contractions. uw? thence" a leſs em un of __ W now. We iP 


them into violent contractions. 11 3 7 Pas nor 


If the quieſcence of fibres, which. kad previouſly been aabjeg to 


a ſtimulus, continues a longer time; or their accuſtomed 


ſtimulus be more completely withdrawn; the accumulation of ſenſo- 
rial power becomes ſtill greater, as in thoſe expoſed to cold and hun- 
ger; pain is produced, and the organ gradually dies from the chemical 
changes, which take place in it; or it is at a great diſtance of time 
reſtored to action by ſtimulus applied with great caution in ſmall 
quantity, as happens to ſome larger animals and to many inſects, 
which during the winter months lie benunibed! with cold, and are 
Adaid to ſleep, and to perſons. apparently. drowned, or apparently 
froze to death. - Snails have been ad t0 revive 13 n them 


1 nt e e WOK4 þ Anto 


"£2 
1 iS * 
5 


Sror. XII. 2. OF STIMULUS AND EXERTION. 59 


into water after having been many years ſhut up in the cabinets of 
the curious; and eggs and ſeeds in general are reſtored to life after 
many months of torpor by the ſtimulus of warmth and moiſture. _ : 
The inflammation of ſehirrous tumours, which have long exiſted 
in a ſtate of inaction, is a proceſs of this kind; as well as the ſenſibi- 
lity acquired by inflamed tendons and bones, which had at their 


formation a ſimilar ſenſibility, which had ſo long lain dormant in their 
uninflamed ſtate. _ 5 
3. IF after long quieſcence F defect af 1 the 8 11 
Which had previouſly been habituated to perpetual ſtimulus, are again 
expoſed to but their uſual quantity of it; as in thoſe Who have ſuf⸗ 
fered the extremes of cold or hunger; a violent exertion of the af- 


fected organ commences, owing, as above explained, to the great 
accumulation of ſenſorial power. This violent exertion not only di- 
miniſhes the accumulated ſpirit of animation, but at the ſame time 
induces pleaſure or pain into the ſyſtem, which, whether it be ſuc- 
ceeded by inflammation or not, becomes an additional ſtimulus, and 
acting along with the former one, produces ſtill greater exertions; 


and thus reduces the ſenſorial 5 in the contracting | fibres beneath . 
Its natural quantity. 


When the ſpirit of animation is us Pn by uſeleſs exer- 


tions, the organ becomes torpid or unexcitable into action, and a 


ſecond fit of quieſcence ſucceeds that of abundant activity. During 
this ſecond fit of quieſcence the ſenſorial power becomes again accu- 
mulated, and another fit of exertion follows. in train. Theſe viciſſi- 


tudes of exertion and inertion of the arterial ſyſtem conſtitute the 
paroxiſms of remittent fevers; or intermittent ones, when there is 
an interval of iu Fend ng of the Aft between the exacerba- 
tions. 7% Ch Sy 4-4 TIT 


lle In theſe A AUST of 1 hk oth 82 the Sion of the 


arterial ſyſtem bet ween the extremes of exertion and quieſcence, either 
ke fits become leſs and leſs Malen from the contractile fibres be- 


tino ; | coming | 
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coming leſs excitable to the ſtimutus by habit, that is, by becoming 
- accuſtomed. to it, as explained below XII. 3.1. or the whole ſenſo- 
rial power becomes exhauſted, and the atterics ceaſe to beat, and the | 
patient dies in the cold part of the paroxiſtn, Or ſecondly, ſo much 
Pain is introduced into the ſyſtem by the violent contractions of tbe 
Kbres, that inflammation ariſes, which prevents future cold fits by 

expending a part of the ſenſorial power in the extenſion of old veſſels 
or the production of new ones; and thus preventing the too great ac- - 
cumulation or exertion of it in other parts of the ſyſtem; or which 
vy the great increaſe of ſtimulus excites into great action the whole 

glandular ſyſtem as well as the arterial, and thence” a greater quantity 
of ſenſorial power is produced in the brain, and thus its exhauſtion 3 in 

any peculiar part of the ſyſtem ceaſes to be affected. 4 
© 4. Or thirdly, in conſequence of the painful or pleaſurable ſenſa- 
tion above mentioned, deſire and averſion are introduced, and inordinate 
volition ſucceeds; which by its on exertions expends ſo much of the 
ſpirit of animation, chat the two other ſenſorial faculties, or irritation 
and ſenſation, act ſo much feebler; that the paroxiſms of fever, or 
that libration between the extremes of exertion and inactiyity of the 
arterial ſyſtem, gradually ſubſides. On this account a temporary in- 
ſanity is a favourable ſigu in fevers, © as I have hag 1 ſome opportunities | 
of obſerving, | 
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When a Ricoulas 3 is repeated more frehuetaly than the ” 

A ſenſorial power can be renewed in the acting organ, the effect 
of the ſtimulus becomes gradually diminiſhed. Thus if two grains of 
opium be ſwallowed by a perſon unuſed to fo ſtrong a a ſtitnulus, all 
the vaſcular ſyſtems in the body act with greater energy, all the ſe- 
hong and the abſorption from thoſe ſecreted fluids are increaſed in 
__ 
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quantity and pleaſure or pain are introduced into the ſyſtem, which 


adds an additional ſtimulus to that already too great. After ſome 


| hours the ſenſorial power becomes diminiſhed i in quantity, expended 


by the great activity of the ſyſtem; and thence, when the ſtimulus 
of the opium is withdrawn, the fibres will not obey their uſual de- 


gree of natural ſtimulus, and a conſequent torpor or quieſcence ſuc- 


ceeds, as is experienced by drunkards, who on the day after a great 


- exceſs of ſpirituous potation feel ind geſtion, bene en, and _ | 


debility. | 

In this fit of torpor or quieſcence of a nord or of the whole of the 
ſyſtem, an accumulation of the ſenſorial power in the affected fibres 
is formed, and occaſions a ſecond paroxyſm of exertion by the applica- 
tion only of the natural ſtimulus, and thus a libration of the ſenſorial 


_ exertion between one exceſs and the other continues for two or three 


days, where the ſtimulus was violent in degree; and for weeks 1 in 


ſome fevers, from the ſtimulus of contagious matter. 


But if a ſecond doſe of opium be exhibited before the fibres Lies : 


re arm their natural quantity of ſenſorial power, its effect will be 
much leſs than the former, becauſe the ſpirit of animation or ſen- 
ſorial power is in part exhauſted by the previous exceſs of exertion. 
Hence all medicines repeated too frequently gradually loſe their 


effect, as opium and wine. Many things of diſagreeable taſte at firſt 
ceaſe to be diſagreeable by frequent repetition, as tobacco; grief and 


pain gradually e and at length ceaſe altogether, and hence 
life itſelf becomes tolerable. 


Beſides the temporary diminution of the Þ irit of animation or ſen- 
ſorial power, which is naturally ſtationary or reſident in every livin g 
fibre, by a ſingle exhibition of a powerful ſtimulus, the contractile 


fibres themſelves, by the perpetual application of a new quantity of 


ſtimulus, before they have regained their natural quantity of ſenſorial 
power, appear to ſuffer in their capability of receiving ſo much as the 
natural quantity of ſenſorial power; and hence a permanent defici- 


© | ency 
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ency of ſpirit of animation takes place, however long the ſtimulus 
may have been withdrawn. On this cauſe depends the permanent 
debility of thoſe, who have been addicted to intoxication, the general 
. weakneſs of old age, and the natural debility or inirritability of * 
who have pale ſkins and large pupils of their eyes. 

There is a curious phenomenon belongs to this place, which buy 
en appeared difficult of ſolution; and that is, that opium or aloes 
may be exhibited in ſmall doſes at firſt, and gradually increaſed to 

very large ones without producing ſtupor or diarrhœa. In this caſe, 
though the opium and aloes are given in ſuch ſmall- doſes as not to 


8 produce intoxication or catharſis, yet they are exhibited in quantities 


ſufficient in ſome degree to exhauſt the ſenſorial power, and hence a 
ſtronger and a iron ger doſe is required 3 otherwiſe the medicine 
would ſoon ceaſe to act at all. 

On the contrary, if the opium or lng be exhibited 3 in a wa 
at firſt, ſo as to produce intoxication or diarrhoea ; after a few repe- 
titions the quantity of either of them may be diminiſhed, and they 
will ſtill produce this effect. For the more powerful ſtimulus diſ- 
fevers the progreſſive catenations of animal motions, deſeribed in 
Sect. XVII. and introduces a new link between them; whence every 
repetition ſtrengthens this new aſſociation or catenation, and the ſti- 
mulus may be gradually decreaſed, or be nearly withdrawn, aud yet 
the effect ſhall continue; becauſe the ſenſorial power of aflociation or 
catenation being united with the ſtimulus, increaſes in energy with 
every repetition of the catenated circle; and it is by theſe means that 
all the irritative aſſociations of motions are originally produced. 

2. When a ſtimulus is repeated at ſuch diſtant intervals of time, 
that the natural quantity of ſenſorial power becomes completely re- 
ſtored in the acting fibres, it will act with the ſame energy as when 
firſt applied. Hence thoſe who have lately accuſtomed themſelves to 
large doſes of opium by beginning with ſmall ones, and gradually in- 
ereaſing them, and repeating them frequently, as mentioned in the 
Fo preceding 
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preceding paragraph ; if they intermit the uſe of it for a few days 
only, muſt begin again with as ſmall doſes as they took at firſt, other- 
wiſe they will. experience the inconveniences of intoxication. 


On this circumſtance depend the conſtant unfailing effects of the 
various kinds of ſtimulus, which excite into action all the vaſcular 


ſyſtems in the body ; the arterial, venous, abſorbent, and glandular 
veſſels, are brought into perpetual unwearied action by. the fluids, 
which are adapted to ſtimulate them; but theſe have the ſenſorial 


power of aſſociation added to that of irritation, . and even in ſome de- 


gree that of ſenſation, and even of volition, as will be ſpoken of in 
their places; and life itſelf is thus carried on by the production of ſen- 
ſorial power being equal to its waſte or expenditure in the r 
movement of the vaſcular organization. 


3. When a ſtimulus is repeated at uniform e of time with 


ſuch diſtances between them, that the expenditure of ſenſorial power 
in the acting fibres becomes completely renewed, the effect is pro- 
duced with greater facility or energy. For the ſenſorial power of 
aſſociation is combined with the ſenſorial power of irritation, or, 
in common language, the acquired habit aſſiſts the power of the 


ſtimulus. FRE Xa 
This circumſtance not PREM obe in the annual and diurnal cate- 


nations of animal motions explained in Sect. XXXVI. but in every 
leſs circle of actions or ideas, as in the burthen of a ſong, or the ite- 


rations of a dance; and conſtitutes the pleaſure we receive from re- 
an and imitation; as treated of in Sect. XXII. 2. 


4. When a ſtimulus has been many times repeated at uniform in- 
. ſo as to produce the complete action of the organ, it may 
then be gradually diminiſhed, or totally withdrawn, and the action 
of the organ will continue. For the ſenſorial power of aſſociation 
becomes united with that of irritation, and by frequent repetition be- 
oy ee at 5 0 of ſufficient energy to carry on the new link in 
| 12 5 M 2 the 
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the circle of actions, without the irritation which at firſt intro- | 


duced it. : 
Hence, when the bark is given at llated intervals for the cure of 

intermittent fevers, if fixty grains of it be given every three hours for 

the twenty-four hours preceding the expected paroxyſm, ſo as to ſti- 


mulate the defeQive part of the ſyſtem into action, and by that means 
to prevent the torpor or quieſcence of the fibres, which conſtitutes the 
cold fit; much leſs than half the quantity, given before the time at 
which another paroxyſm of quieſcence would have taken place, will 
de ſufficient to prevent it; becauſe now the ſenſorial power, termed 


aſſociation, acts in a twofold manner. Firſt, in reſpect to the period 


of the catenation in which the cold fit was produced, which is now 
diſſevered by the ſtronger ſtimulus of the firſt doſes of the bark; and, 
ſecondly, becauſe each doſe of bark being repeated at periodical times, 
has its effect increaſed by the ſenſorial faculty of enen being com- 


nee with that of irritation. 
Now, when ſixty g grains of Peruvian bark are taken twice a Rt 


| ſuppoſe at ten o lock and at fix, for a fortnight, the irritation ex- 
cited by this additional ſtimulus becomes a part of the diurnal circle 


of actions, and will at length carry on the increaſed action of the 
ſyſtem without the aſſiſtance of the ftimutus of the bark. On this 
theory the bitter medicines, chalybeates, and opiates in appropri- 


ated doſes, exhibited for a fortnight, give permanent r to n : 


feeble children, and other Wenk conſtitutions. 5 * 


5. When a defect of ſtimulus, as of heat, recurs at certain Ane 
intervals, which induces ſome torpor or quieſcence of a part of the 


ſyſtem, the diurnal catenation of actions becomes difordered, and a 
new aſſociation with this link of torpid action is formed; on the next 


period the quantity of quieſcence will be inereaſed, ſuppoſe the ſame 


| defect of ſtimulus t to recur, becauſe now the new Aeon con- 
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ſpires with the defective irritation in introducing the torpid action 


of this part of the diurnal catenation. In this manner many fever- 


fits commence, where the patient is for ſome days indiſpoſed at cer- 


tain hours, before the cold paroxiſm of fever is completely formed. 


See Sect. XVII. 3. 3. on Catenation of Animal Motions. 

6. If a ſtimulus, which at firſt excited the affected organ into fo 
great exertion as to produce ſenſation, be continued for a certain time, 
it will ceaſe to produce ſenſation both then and when repeated, though 
the irritative motions in N of it may continue or be re- 
excited. | 
Many catenations of irritative motions were at firſt ſucceeded by 
ſenſation, as the apparent motions of objects when we walk paſt them, 
and probably the vital motions themſelves in the early ſtate of our ex- 
iſtence. But as thoſe ſenſations were followed by no movements of 
the ſyſtem in conſequence of them, they gradually ceaſed to be pro- 
duced, not being joined to any ſucceeding link of catenation. Hence 
contagious matter, which has for ſome weeks ſtimulated the ſyſtem 


into great and permanent ſenſation, ceaſes afterwards to produce gene- 


ral fon fhtion, or inflammation, though it may ſtill induce topical irn k 
tations. See Set. XXXIII. 2. 8. XIX. 10. 5 


Our abſorbent ſyſtem then ſeems to receive thoſe contagious mat 


ters, which it has before experienced, in the ſame manner as it im- 


bibes common moiſture or other fluids; that is, without being 


— thrown into ſo violent action as to produce ſenſation; the Son 


quence of which is an increaſe of daily energy or activity, till inflam- 
mation and its conſequences . 
7. If a ſtimulus excites an organ into ſuch violent contractions as to 
produce ſenſation, the motions yo; which organ had not uſually pro- 
duced, ſenſation, this new ſenſorial power, added to the irritation oc- 
caſioned by the ſtimulus, increaſes the activity of the organ. And if 
this activity be catenated with the diurnal circle of Ou an in- 


creaſing inflammation 3 is produced; as in the evening paroxyſms of 


-< mall- 
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ſmall-pox, and other fevers with TCR RY And hence ſchirrous 
tumours, tendons and membranes, and probably the arteries them- 
ſelyes become inflamed, when they are ſtrongly ſtimulated. 


IV. Of Stimulus greater than natural. 


Ip A quantity of ſtimulus greater than natural, producing 8 
creaſed exertion of ſenſorial power, whether that exertion be in the 


mode of irritation, ſenſation, volition, or aſſociation, diminiſhes the 


general quantity of it. This fact is obſervable in the progreſs of in- 
toxication, as the increaſed quantity or energy of the irritative mo- 
tions, owing to the ſtimulus of vinous ſpirit, introduces much plea- 


ſurable ſenſation into the ſyſtem, and much exertion of muſcular or 
ſenſual motions in conſequence of this increaſed ſenſation ; the volun- 


tary motions, and even the aſſociate ones, become much - impaired 
or diminiſhed ; and delirium and ſtaggering ſucceed. See Sect. XXI. 


on Drunkenneſs. And hence the great proſtration of the ſtrength of 


the locomotive muſcles in ſome fevers, is owing to the exhauſtion 


In like manner a "SEW, greater than natural, applied toa part of 


the ſyſtem, increaſes the exertion of ſenſorial power in that part, and 
diminiſhes it in ſome other part. As in the commencement of ſcarlet 
fever, it is uſual to ſee great redneſs and heat on the faces and breaſts 
of children, while at the ſame time their feet are colder than natural; 


partial heats are obſervable in other fevers with debility, and are ge- | 
nerally attended with torpor or quieſcence of ſome other part of the 
ſyſtem. But theſe partial exertions of ſenſorial power are ſometimes 


attended with increaſed partial exertions in other parts of the ſyſtem, 
which ſympathize with them, as the fluſhing of the face after a full 


8 Both FOOL therefore are to be aſcribed to e ee aſſoci- 
* ations, 12 
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ations, explained in Set, XXXV, and not to general exhauſtion or 
accumulation of ſenſorial power. 

2. A quantity of ſtimulus greater than natural, producing an in- 
| creaſed exertion of ſenſorial power in any particular organ, diminiſhes 
the quantity of it in that organ. This appears from the contractions 
of animal fibres being not ſo eaſily excited by a leſs ſtimulus after the 
organ has been ſubjected to a greater. Thus after looking at any lu- 
minous object of a ſmall ſize, as at the ſetting ſun, for a ſhort time, 
ſo as not much to fatigue the eye, this part of the retina becomes leſs 
ſenſible to ſmaller quantities of light; hence when the eyes are turned 
on other leſs luminous parts of the ſky, a dark ſpot is ſeen reſembling 
the ſhape of the fun,” or r other luminous Ahnen which we laſt behold. 
Zee Sea. XL. No. 2. 
Thus we are ſome time before we can diſtinguiſn objects in an 

obſcure room after coming from bright day-light, though the iris 

preſently contracts itſelf. We are not able to hear weak ſounds 
after loud ones. And the ſtomachs of thoſe who have been much 
habituated to the ſtronger ſtimulus of fermented or ſpirituous liquors, 
are not excited into due action by weaker ones. 

3. A quantity of ſtimulus ſomething greater than the laſt men- 
tioned, or longer continued, induces the organ into fpaſmodic action, 
which ceaſes and recurs alternately. Thus on looking for a time on 
the ſetting ſun, ſo as not greatly to fatigue the ſight, a yellow ſpec- 
trum is ſeen when the eyes are cloſed and covered, which continues 
for a time, and then diſappears and recurs repeatedly before it entirely 
vaniſhes. See Sect. XL. No. 5. Thus the action of vomiting 
ceaſes and is renewed by intervals, although the ' emetic drug is 
thrown up with the firſt effort. A coneſians continnes by intervals 
ſome time after the excluſion of acrid excrement ; and the pulſations 


al the heart of a viper are ſaid to continue ſome time after it is cleared 
rene its blood. 
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In theſe caſes the violent contractions of. the fibres produce pain 
: accordin g to law 4; and this pain conſtitutes an additional kind or 
quantity of excitement, which again induces the fibres into contrac- 
tion, and which painful excitement is again renewed, and again in- 
duces contractions of the fibres with gradually diminiſhing effect. 


4. A quantity of ſtimulus greatef than that laſt! mentioned, or 
longer continued, induces the antagoniſt muſcles into ſpaſmodic ac- 
tion. This is beautifully illuſtrated by the ocular ſpectra deſcribed 
in Sea. XL. No. 6. to which the reader is referred. From thoſe 


experiments there is reaſon to conclude that the fatigued part of the 


retina throws ĩtſelf into a contrary mode of action like oſcitation or 
pandiculation, as ſoon as the ſtimulus, which has fatigued it, is 
withdrawn; but that it ſtill remains liable to be excited into action 
by any other colours except the colour with which it has been fa- 
tigued. Thus the yawning: and ſtretching the limbs after a con- 
tinued action or attitude ſeems occaſioned by the antagoniſt muſcles 
being ſtimulated by their extenſion during the contractions of thoſe 


in action, or in the ſituation in which that action laſt left them. 
5. A quantity of ſtimulus greater than the laſt, or longer conti- 
nued, induces: variety of convulſions or fixed ſpaſms either of the af- 


fected organ or of the moving fibres in the other parts of the body. 
In reſpe& to the ſpectra in the eye, this is well illuſtrated in No. 7 


and 8, of Sect. XL. Epilectic convalſions, as the emproſthotonos 


and opiſthotonos, with the cramp of the calf of the leg, locked jaw, 
and other cataleptic fits, appear to originate from pain, as ſome of 
theſe patients ſcream aloud before the convulſion takes place; which 
ſeems at firſt to be an effort to relieve Fan e and after- 


wards an effort to prevent it. 


In theſe caſes the violent continfiiiia of the fibres OR * much 


pain, as to conſtitute a perpetual excitement; and that in ſo great a 
degree as to allow but ſmall intervals of relaxation of the con- 


tracting 


. 
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tracing fibres as in woniyubfonss) or ho Kteryals at all as in. fixed 


4 ſpaſms, M14 \ ” 


5. A quantity of R /i& oreater than the liſt, or ns con- 


tinued, produces a paralyſis of the organ, In many caſes this para- 


lyſis is only a temporary effect, as on Labin long on a ſmall area of 


bright red ſilk placed on a ſheet of white paper on the floor in a ſtrong 


Felt, the red ſilk gradually becomes paler, and at length Apen - 
which evinces that a part of the retina, by being viclently excited, 


becomes for a time unaffected by the ſtimulus of chat colour. Thus 
cathartic medicines, opiates, poiſons, contageous matter, ceaſe to in- 


fluence our ſyſtem after it has been habituated to the uſe of them, 
except by the exhibition of inereaſed quantities of them; our fibres 
not only become unaffected by ſtimuli, by which they have previ- 


ouſly been violently irritated, as by the matter of the ſmall-pox or 


meaſles; but they alſo become unaffected by ſenſation, where 
the violent exertions, which diſabled them, were in conſequence 


of too great quantity of ſenſation. And laſtly the fibres, which 


become diſobedient to volition, are probably diſabled by their too 
violent exertions in eee of to great. 2 quantity; of vo- 
lition. HERR 115-55 (31 | ' ' 


ws : Fay! 


| Aſter every exertion. of our bre a na; paralyſis . 


| a the intervals of all muſcular contractions, as mentioned in 


No. 3 and 4 of this Section; the immediate cauſe of theſe more per- 


manent kinds of paralyſis is probably owing in the ſame manner to 


the too great exhauſtion of the ſpirit of animation in the affected part; 
To that a ſtronger ſtimulus is required, or one of a different kind from 
that, which e thoſe too violent contractions, to again excite 


the affected organ into activity; and if a ſtronger Ninas could be 


applied, it muſt again induce paralyſis. 


For theſe powerful ſtimuli excite pain at the fame time, that has 
produce irritation; and this pain not only excites fibrous motions by 


its ſtimulus, but it alſo produces volition; and thus all theſe ſtimuli 
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aug at the ſame time, and ſometimes with the addition of their af- 


ſociations, produce ſo great exertion as to expend | the whole of the 


ſenſorial * in the affected fibres. | 


* _ 
#3: "F 


V. Of Stimulus leſs than natural. 


1. A quantity of ſtimulus leſs than natural, producing a decreafed | 


| exertion of ſenſorial power, occaſions an accumulation of the general 
| quantity of it. This circumſtance is obſervable in the hæmiplagia, 


in which the patients are perpetually moving the muſcles, which are # 


unaffected. On this account we awake with greater vigour after 


| fleep, becauſe during ſo many hours, the great uſual expenditure of : 


ſenforial. power in the performance of voluntary actions, and in the 


exertions of our organs of ſenſe, in conſequence of the irritations oo- 


cafioned by external objects had been N "nd IN ac- 


eumulation had taken place. 
In like manner the exertion of the fewſorial power less "il warten 


in one part of the ſyſtem, is liable to produce an increaſe of the ex- 


ertion of it in ſome other part. Thus by the action of vomiting, in 
which the natural exertion of the motions of the ſtomach are de- 


ſtroyed or diminiſhed, an increaſed abſorption of the pulmonary and 


cellular lymphatics is produced, as is known by the increaſed abſorp- 


tion of the fluid depoſited in them in dropfical caſes. But theſe par- 
tial quieſcences of ſenſorial power are alſo ſometimes attended with 
other partial quieſcences, which ſympathize with them, as cold and 


pale extremities from hunger. Theſe therefore are to be aſeribed to 

the aſſociations of ſympathy explained in Seck. XXV. and not to the 

dener accumulation of ſenſorial power 

2. A quantity of ſtimulus leſs than natural, hea to his pre- 
viouſly aceuſtomed to perpetual ſtimulus,” is ſueceeded by accumula- 
a tion 


8 
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4 tion of ſenſorial power in the affected organ. The truth of this pro- 
poſition is evinced, becauſe a ſtimulus leſs than natural, if it be 
ſomew hat greater than that | above mentioned, will excite the organ 
ſo circumſtanced into violent activity. Thus on a froſty day with 
wind, the face of a perſon” expoſed to the wind is at firſt pale and 


ſhrunk ; but on turning the face from the wind, it becomes ſoon. of 


a glow with warmth and fluſhing. The glow of the (kin. ü in emerge 


ing from the cold-bath is owing to the ſame cauſe. 
It does not appear, that an accumulation of ſenſorial power above 


the water quantity is acquired by thoſe muſcles, which are not ſub- 


je& to perpetual ſtimulus, as the locomotive muſcles : theſe, after | the = 
greateſt fatigue, only acquire. by reſt, their uſual aptitude to motion; 
whereas the vaſcular ſyſtem, as the heart and arteries, after a ſhort 


_ quieſcence, are thrown. into violent aſtion by eig! natural quantity of 
| ſtimulus. it by | 


Nevertheleſs by this dats af ente power ducing the 


enen of decreaſed ſtimulus, and by the exhauſtion of it during 


the action of increaſed ſtimulus, it is wiſely provided, that the ac- 


tions of the vaſcular muſcles and organs of ſenſe are not much de- 
ranged by ſmall variations of ſtimulus; a the quantity of ſenſor al 


power becomes in ſome. meaſure inverſely as. the quantity. of ſti- 
mulus. 
3. A quantity of ſtimulus leſs than that mentioned above, = 


continued for ſome time, induces pain in the affected organ, as the : 
pain of cold in the hands, when they are immerſed 1 in ſnow, 3 is owing 


to a deficiency of the ſimulation of heat. Hunger i is a pain from the 


deficiency of the ſtimulation of food. Pain in the back at the com- 


mencement of ague-fits, and the head-achs which attend feeble peo- 


ple, are pains from defect of ſtimulus, and are hence relieved by opi- 


um, eſſential oils, ſpirit of wine, 
As the pains, which originate from defect of ſtimulus, only occur 


in thoſe e of the ſyſtem, which have been previouſly ſubjected to 


N 2 perpetual 


— 


ons oF STIMULUS AND EXERTION. Stor. XII. g 


perpetual ſtimulus; and as an zcournulation of ſenſorial power is pro- 
duced in the quieſcent organ along with the pain, as in cold or 
hunger, there is reaſon to believe, that the pain is owing to the ac- 


cutnulation of ſenſorlak power. For, in the locomotive muſcles; in 
the retina of the eye, and other organs of ſenſes, no pam occurs from 
the abſence of ſtimulus, nor any great accumulation of ſenſorial 
power beyond their natural quantity, f ſiſice theſe organs have not 
bern uled 1 to a © hem is +: he of it. l is indeed a greater ac- 
eker, n 
TY mid ii 
> 1 lh 1 of Miivitns "Os ttt natural induces the 
moving organ into feebler and more frequent contractious, as men- 
tioned” in No. I. 4. of this Section. For each contraction moving 
through a leſs fpace, or with Teſs force, that is, with leſs expendi- 
ture of the ſpirit of animation, is ſooner relaxed, and the ſpirit of ani- 
mation derived at each interval into the acting fibres being leſs, theſe 
intervals like wife become ſhorter. Hence the tremours of the hands: 
of people accuſtomed to vinous ſpirit, till they take their uſual ſtimu- 
lus; hence: the quiek pulſe in fevers attended with debility, which 
is greater than in fevers attended with ſtrength 3 in the latter the 
pulſe ſeldom beats above 120 times in a minute, in the anger it fre- 
quently exceeds 140. 
It muſt be obſerved, that! in this aha the two towing attiches the 
decreaſed action of the ſyſtem is probably mere frequently occaſioned 
by deficiency i in the quantity of ſenſorial power, than in the quantity 
of ſtimulus. Thus thoſe feeble conſtitutions which have large pupils 
of their eyes, and all who labour under nervous fevers, ſeem to owe 
their waht of natural quantity of activity in the ſyſtem to the defici- 
ency of ſenſorial power 3 fince, as far as can be ſees,” hace eee 
poſſeſs the natural quantity of ſtimulus. 
5. A certain quantity of ſtimulus, leſs than that above mentioned, 
inverts. the order of ſucceſſive fibrous contractions; as in Vomiting 
83 e the 
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the vermicular motions of the ſtomach and duodenum are inverted, 


and their contents ejected, which is probably owing to the exhauſtion 
of the ſpirit of animation in the acting muſcles by a previous exceſſive 


ſtimulus, as by the root of ipecacuanha, and the conſequent defect 


of ſenſorial power. The ſame retrograde motions affect the Whole 


inteſtinal canal in ileus; and the ceſophagus in globus hyſtericus. 


See this further e in Se&t. XXIX. No. 11. on Baie 


Motions. 


I muſt obſerve, 4 chat . F 1 6 in he pro- 


duction of our ideas, or ſenſual motions, when they are too weakly 


excited; when any one is thinking intenſely about one thing, and 
careleſsly converſing about another, he is liable to uſe the word of a 


eontrary meaning to that which he dehnen. as cold weather for Hot 
nts etc for winter. 


6. A certain quantity of ſtimulus, leſs than that above . : 


| is s ſucceeded by paralyſis, firſt of the voluntary and ſenſitive motions, 
and afterwards of thoſe of irritation and of affociation, which confti- 


utes death. ; 
1 | | 3.43 . $4 7 {11:47 573 
VI. Cure of increaſed Exertion. 


r. The cure, which nature has provided for the increaſed exertion 


of any part of the ſyſtem, conſiſts in the conſequent expenditure of 
the ſenſorial power. But as a greater torpor follows this exhauſtion of 


ſenſorial power, as explained in the next paragraph, and a greater ex- 


ertion ſucceeds this torpor, the conſtitution frequently ſinks under 


theſe increaſing librations between exertion, and quieſcence; till at 
length complete quieſcence, that is, death, cloſes the ſcene. 

For, during the great exertion of the ſyſtem in the hot fit of fever, 
an increaſe of ſtimulus. is produced from the greater momentum of 
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the blood, the greater diſtention of the heart and arteries, and the in- 
creaſed production of heat, by the violent actions of the ſyſtem oc- 
caſioned by this augmentation of ſtimulus, the ſenſorial power be- 
comes diminiſned in a few hours much beneath its natural quantity, 
the veſſels at length ceaſe to obey even theſe great degrees of ſtimulus, 
as ſhewn in Sect. XL. 9. I. and a 10 7 ain of the whole « or of a frank of 
the ſyſtem enſhes, 


Now as this ſecond cold fit commences with a greater deficits of 


ſen oral power, it is alſo attended with a greater deficiency of ſtimu- 


las than in the preceding cold fit, that is, with leſs momentum of 
blood; leſs diſtention of the heart. On this account the ſecond cold 


fit becomes more violent and of longer duration than the firſt; and as 
a greater accumulation of ſenſorial power muſt be produced before the 
ſyſtem of veſſels will again obey the diminiſhed ſtimulus, it follows, 


that the ſecond hot fit of fever will be more violent than the former 
one. And that unleſs ſome other cauſes counteract either the violent 
exertions in the hot fit, or the great torpor in the cold fit, life will 
at length be extinguiſhed by the expenditure of the whole of the 
ſenſorial power. And from hence it appears, that the true means of 


curing fevers muſt be ſuch as decreaſe the action of the ſyſtem in the 
hot fit, and increaſe it in the cold fit; that is, ſuch as prevent the 
too great diminution of ſenſorial power in the hot fit, and the too great 
accumulation of it in the cold one. 


2. Where the exertion of the ſenſorial powers is. nh; increaſed, 


as in the hat- fits of fever or inflammation, the following are the uſual 
means of relieving it. Decreaſe the irritations by blood- letting, and 
other evacuations; by cold water taken into the ſtomach, or injected 


as an enema, or uſed externally ; ; by cold air breathed into the lungs, 
and diffuſed over the ſkin; with food of leſs fumulus than t the wet 
bas been accuſtomed to. 

3. As a cold fit, or paroxyſm of inactivity of foine parts of the 


. generally precedes the hot fit, or. TO of exertion, by 
7 Which 
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which the ſenſorial power becomes accumulated, this cold paroxyſm 
ſhould be prevented by ſtimulant medicines and diet, as wine, opium, 
bark, warmth, cheerfulneſs, anger, ſurpriſe. 
4. Excite into greater action ſome other part of the ſyſtem, by 
which means the ſpirit of animation may be in part expended, and 
thence the inordinate actions of the difeaſed part may be leſſened. 
Hence when a part of the ſkin acts violently, as of the face in the : 
eruption of the ſmall-pox, if the feet be cold they ſhould be covered. 
Hence the uſe of a bliſter applied near a topical inflammation. Hence 
opium and warm bath relieve 18 both from exceſs and defect of 
ſtimulus. | Tn 
5. Firſt increaſe the general teten above its natural quantity, 
which may in ſome degree exhauſt the ſpirit of animation, and then 
decreaſe the ſtimulation beneath its natural quantity. Hence after 
ſudorific medicines and warm air, the application of refrigerants may 
| have greater effect, if they could be adminiſtered without danger of 
producing too great torpor of ſome part of the ſyſtem ; as frequently 
happens to people in health from coming out of a warm room into the 
cold air, by which a topical inflammation in conſequence of torpor of 


the mucous membrane of the noſtril 1 1s produced, and is termed a cold 
in the head. 


VII. Cure of decreaſed Exertion. 


1. Wurnx the exertion of the ſenſorial powers is mueh decreafed, 
as in the cold fits of fever, a gradual accumulation of the ſpirit of 
animation takes place; as occurs in all caſes where inactivity or tor- 
por of a part of the ſyſtem exiſts; this accumulation of ſenforial 
power increaſes, till nun leſs than natural are ſufficient to. throw it 


into 


vd O STIMUIEUS: AND EXERTION. 
into action, then the Cöld fit ceaſes; ; and from the action of the ins 


tural ſtimuli a hot one ſucceeds with AE SEPA 7 the whole 


ſy ſtem. 11 Th 1 
„ So in fainting fits, or . case 18 a eee Achner of 


ſenſotial exertion; and a conſequent quieſcence of a great part of the 


ſyſtem. This quieſcence continues, till the ſenſorial power becomes 


again accumulated in the torpid organs; and then the uſual diurnal 
ſtimuli excite the reviveſcent parts again into action; but as this Kind 


of quieſcence continues but a ſhort time compared to, the cold parox- 


vſmm of an ague, and leſs affects the cisculatory; ſyſtem, a leſs ſuper- 


abundancy of exertion ſucceeds in the organs it torpid, and a 


leſs exceſs of arterial activity. See Sec. XVVV. 6. 


i 


noc. In the diſeaſes occaſioned by a defect of ſenſorial exertion, 48 in 


by cold fits of agve, hyſteric complaint, ang, nervous, fever, the follow- 
ig means are thoſe commonly uſed. 
abopye i its natural. quantity for ſome weeks, till a new habit of more 


. energetic contraction of the fibres i 1s eſtabliſhed. This is to be done 


by wine, opium, bark, ſteel, given at exact periods, and in appro- 


2 quantities; for if, theſe. medicines, be given in ſuch quantity, 
as to induce the leaſt degree of i intoxication, a debility ſucceeds from 
To uſeleſs exhauſtion of ſpirit of animation in conſequence of too 


great exertion of the muſcles or organs of ſenſe. To theſe irritative 


EN Riel ſhould be added the Lenſitire ones of cheerful ideas, hope, 5 


affection. 


* Change the Kinds of ſtimulus. The habits acquired by the 


coat depend on ſuch nice circumſtances, that when one kind 


of ſtimulus ceaſes to excite the ſenſorial power into the quantity of 
exertion neceſſary to health, it is often ſufficient to change the ſti- 


mvlus for another apparently ſimilar in quantity and quality. Thus 
when ine ceaſes to ſtimulate the conſtitution, opium in appropriate 


doſes ſupplies the defect ; and the contrary. This is alſo obſerved in 


the 


SCN X II. 7. 


1. Increaſe the ſtimulation 
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tlie effects of cathartic medicines, when one loſes its power, -atiothir; 


apparently leſs efficacious, will ſucczed. Hence a change of diet, 
drink, oy roars r 18 often advantageous 11 in diſeafes of 
debility. WT? LEAN 94 fled] 

oy Stimulate the organs, whoſe motions are affociated with'the 
torpid parts of the ſyſtem. _ The actions of the minute veſſels of the 
various parts of the external ſkin are not only aſſociated with each 


other, but are ſtrongly aſſociated with thoſe of ſome of the internal 


membranes, and particularly of the ſtomach. Hence when the ex- 
ertion of the ſtomach'is leſs than natural, and indigeſtion and heart- 
burn ſucceed, nothing ſo certainly removes theſe ſymptoms as the 
ſtimulus of a bliſter on the 4 5 The coldneſs of the extremities, 
0 application of bliſters. a 

5. Decreaſe the ſtimulus for a time. By leſſening the quantity of heat 


for a minute or two by going into the cold bath, a great accumulation 
of ſenſorial power is produced; for not only the minute veſſels of the 


whole external ſkin for a time become inactive, as appears by their 


paleneſs: ; but the minute veſſels of the lungs loſe much of their ac- 


tivity alſo by concert with thoſe of the ſkin, as, appears from the dif- 
ficulty of breathing at firſt going into cold water. On emerging 
from the bath the ſenſorial power is thrown into great exertion by 
the ſtimulus of the common degree of the La of the atmo- 
ſphere, and a great production of animal heat is the conſequence. 
The longer a perſon continues in the cold bath the greater muſt be 
the ent inertion of a great part of the ſyſtem, And; in conſequence 
a greater accumulation of ſenſorial power. Whence M. Pome re- 
commends ſome melancholy patients to be kept from two to ſix hours 
in ſpring-water, and in baths ſtill colder. 
6: Decreaſe the ſtimulus for a time below the natural, and then 
increaſe it above natural. The effect of this proceſs, improperly uſed, 


is ſeen in giving much food, or applying much warmth, to thoſe 
who 


* 
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who have been previouſly expoſed to great hunger, or to great cold. 
The accumulated ſenſorial power is thrown into ſo violent exertion, 


that inflammations and mortifications ſupervene, and death cloſes the 


cataſtrophe. - In many diſeaſes this method is the moſt ſucceſsful ; 
hence the bark in agues produces more certain effect after the previ- 
ous exhibition of emetics. In diſcaſes attended with violent pain, 
opium has double the effect, if veneſection and a cathartic have been 
previouſly uſed. On this ſeems to have been founded the ſucceſsful 


practice of Sydenham, who uſed veneſection and a cathartic in chlo- 
24 roſis before the exhibition of the bark, ſteel, and opiates. 


7. Prevent any unneceſſary expenditure of ſenſorial power. Hence 
in fevers with debility, a decumbent poſture is preferred, with ſilence, 
little light, and ſuch a quantity of heat as may prevent any chill ſen- 


ſation, or any coldneſs of the extremities. The pulſe of patients in 
fevers with debility increaſes in frequency above ten pulſations in a 


minute on their riſing out of bed. For the expenditure of ſenſorial 
power to preſerve an erect poſture of the body adds to the general de- 
ficiency of it, and thus affects the circulation. 


8. The longer in time and the greater in degree the eee or 
inertion of an organ has been, fo that it ſtill retains life or excitability, 


the leſs ſtimulus ſhould at firſt be applied to it. The quantity of ſti- 
mulation is a matter of great nicety to determine, where the torpor 
or quieſcence of the fibres has been experienced in a great degree, or 
for a conſiderable time, as in cold fits of the ague, in continued fevers | 
with great debility, or in people famiſhed at ſea, or periſhing with 
| cold. In the two laſt caſes, very minute quantities of food ſhould be 
firſt ſupplied, and very few additional degrees of heat. In the two 
former caſes, but little ſtimulus of wine or medicine, above what 
they had been lately accuſtomed to, ſhould be exhibited, and this at 
frequent and ſtated intervals, ſo that the effect of one quantity oy 
1 obſerved before the exhibition of another. 
If theſe circumſtances are not attended to, as the Genforial power 
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becomes accumulated in the qvieſennt fibres, an inordinate exertion 

takes place by the increaſe of ſtimulus acting on the accumulated 
quantity of ſenſorial power, and either the paralyſis, or death of the 


contraQtile fibres enſues, from the total expenditure of the ſenſorial 
power in the affected organ, owing to this increaſe of exertion, like 
the debility after intoxication. Or, ſecondly, the violent exertions | 


above mentioned. produce painful ſenſation, which becomes a new 


ſtimulus, and by thus producing inflammation, and increaſing the 
activity of the fibres already tos great, ſooner exhauſts the whole of 


the ſenſorial power in the acting organ, and een, that i 15, 
the death of the part, ſupervenes. | 


Hence there have been many inſtances of de whoſe limbs have 


been long benumbed by expoſure to cold, who have loſt them by 


mortification on their being too haſtily brought to the fire; and of 


others, who were nearly famiſhed at ſea, who bave died ſoon after 


having taken not more than an uſual meal of food. I have heard of 


two well-atteſted inſtances of patients in the cold fit of ague, who 


have died from the exhibition of gin and vinegar, by the inflammation 


Which enſued. And in many fevers attended with debility, the un- 
limited uſe of wine, and the wanton application of bliſters, I believe, 
- has deſtroyed numbers by the debility conſequent to too great ſtimu- 


lation, that is, by the exhauſtion of the leniorial power by its in- 
ordinate exertion. 


Wherever the leaſt degree of intoxication exiſts, a prop 


bility i is the conſequence; but there is a golden rule by which the 
neceſſary and uſeful quantity of ſtimulus in fevers with debility may 
be aſcertained, When wine or beer are exhibited either alone or di- 


luted with water, if the pulſe becomes flower the ſtimulus is of a 
proper quantity; and ſhould. be repeated every two or three Hou, 
or when the pulſe again becomes quicker. 

In the chronical debility brought on by drinking ſpirituous or fer- 
mented liquor, there is another 3 rule by which I have ſucceſs- 
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fully directed the quantity of ſpirit which they may ſafely leſſen, for 
there is no other means by which they can recover their health. It 
ſhould be premiſed, that where the power of digeſtion in theſe pa- 


tients is totally deſtroyed, there i is not t much reaſon to o expect a return 
to healthful vigour. 2 ah | 


T have directed ſeveral of theſe patients to'omit one fourth part oe 
the quantity of vinous ſpirit they have been lately accuſtomed to, 


and if in a fortnight their appetite increaſes, they are adviſed to omit 


another fourth part ; but if they perceive that their digeſtion becomes 


impaired from the want of this quantity of ſpirituous potation, they are 


adviſed to continue as they are, and rather bear the ills they have, 


than riſk the encounter of greater. At the ſame time fleſh- meat with 


or without ſpice is recommended, with Peruvian bark and ſteel in 
ſmall quantities between their meals, and half a grain of opium © or a 


| rank with 1 2 or 0 . re of rhubarb at night. 
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| | "SEG. i, 
9 8 or VEGETABLE ANIMATION. | 


I. 1. Vegetables are irritable, - mimoſa, dionea muſcipula. Vegetable ſecretions. 
2. Vegetable buds. are inferior animals, are liable to greater or leſs irritability. 
II. Stamens and piſtils of plants ſhew marks of ſenſibility. III. Vegetables poſ- 
il, ſome degree of volition. IV. Motions of plants are aſſociated like thoſe of 


1 animals. V. 1. Vegetable Aructure like that of animals, their anthers and ſti g 
5 1 „ mas are living creatures. Male Flowers of Valli ineria. 2. Whether vegetables | 
= | » Poſe ſs ideas? They have organs of /enſe as 7 touch and nell and ideas 7 exter- 

3p re nal things 3 ? : 


I. 1. THE fibres of the vegetable world, as well as thoſe of the 
animal, are excitable into a variety of motion by the irritations of ex- 
| ternal objects. This appears particularly in the mimoſa or ſenſitive 
plant, whoſe leaves. contract on the ſlighteſt injury; the dionza muſe 
_ cipula, which was lately. brought over from the marſhes of America, 
preſents us with another curious inſtance of vegetable irritability ; its 
leaves are armed with ſpines on their -upper edge, and are ſpread on 
the ground around the ſtem ; when an inſe& creeps on any of them 
in its paſſage to the flower or. ſeed, the leaf ſhuts up like a ſteel rat- 
trap, and r its en See Botanic Garden, Part II. note on 


=. | Silene. on 1 
HH The various . of vegetables, as of odour; fruit, gum, 


reſin, wax, honey, ſeem brought about in the ſame manner as in the 

glands of animals: the taſteleſs moiſture of the earth is converted by 
the hop-plant into a bitter juice; as by the caterpillar i in the nut- 

i | WE 1 9 ſhell 
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ſhell the ſweet kernel is converted into a bitter powder. While the 
power of abſorption in the. roots and barks of vegetables is excited 


into action by the fluids applied to their mouths like the lacteals and 
lymphatics of animals, 


2. The individuals of the vegetable world may be e as in- 
ferior or leſs perfect animals; à tree is a congeries of many living 
| buds, and in this reſpe& reſembles the branches of coralline, which 
are a congeries of a multitude of animals. | Each of: theſe buds of a 
tree has its proper leaves or petals for lunga, produces its viviparous 
or its oviparous offspring in buds or feeds; has its own roots, which 
extending down the ſtem: of the tree are inter woven with the roots 
of the other buds, and form the bark, which is the only living part 
of the ſtem, is annually renewed, and is ſuperinduced upon the 
| former bark, which then dies, and with its ſtagnated juices gradually | 
hardening into wood forms the concentric circles, which we ſee i in 
; blocks of timber. FT 
The following circuraſlances evince be individuality'of the buds of 
trees. Firſt, there are many trees, whoſe whole internal wood is 
periſhed, and yet the branches are vegete and healthy. Secondly, 
the fibres of the barks of trees are chiefly longitudinal, reſembling 
roots, as is beautifully ſeen in thoſe prepared barks, that were lately 
brought from Otaheita. Thirdly, in horizontal wounds of the bark 
ol trees, the fibres of the upper lip are always elongated downwards 
like roots, but thoſe of the lower lip do not approach to meet them. 
Fourthly, if you wrap wet moſs round any joint of a vine, or cover 
it with moift earth, roots will ſhoot out from it. Fifthly, by the 
| inoculation or engrafting of trees many fruits are produced from one 
ſtem. Sixthly, a new tree is produced from a branch plucked from 
an old one, and ſet in the ground. Whence it appears that the buds 
of deciduous trees are ſo many annual plants, that the bark is a con- 
texture of the roots of each individual bud; and that the internal wood 


18 
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is of no other uſe but to ſupport them in the air, and that thus they 
Wie the animal world in their individuality. 

The irritability of plants, like that of animals, appears liable to be 
reread or decreaſed by habit ; for thoſe trees or ſhrubs, which are 
5 brought from a colder climate to a warmer, put out their leaves and 
bloſſoms a fortnight ſooner than the indigenous ones. | 

Profeſſor Kalm, in his Travels in New York, obſerves that the 


eee brought from England bloſſom a fortnight ſooner than the 


native ones. In our country the ſhrubs, that are brought a degree 


or two from the north, are obſerved to flouriſh baer than thoſe, 


which come from the ſouth. The Siberian barley and cabbage are 
faid to grow larger in this climate than the ſimilar more ſouthern ve- 


getables. And our hoards of roots, as of potatoes and onions, ge- 
minate with leſs heat in ſpring, after they have been accuſtomed to 


the winter's cold, than in autumn after the ſummer's heat, 
II. The ſtamens and piſtils of flowers ſhew evident marks of "oY 
6bility, not only from many of the ſtamens and ſome piſtils approach- 


ing towards each other at the ſeaſon of impregnation, but from many 


of "them cloſing their petals and calyxes during the cold parts of the 
day. For this cannot be aſcribed to irritation, becauſe cold means a 


defect of the ſtimulus of heat; but as the want of accuſtomed ſtimuli 
produces pain, as in coldneſs, hunger, and thirſt of animals, theſe 
motions of vegetables in cloſing up their flowers muſt be aſcribed to 


the difagreeable ſenſation, and not to the irritation of cold. Others 


cloſe up hots leaves during darkneſs, which, like the former, cannot 
be owing to irritation, as the irritating material is withdrawn. 

The approach of the anthers in many flowers to the ſtigmas, and 
of the piſtils of ſome flowers to the anthers, muſt be aſcribed to the 
| paſſion of love, and hence belongs to ſenſation, not to irritation. 


III. That the vegetable world poſſeſſes ſome degree of voluntary 


powers, appears from their. neceſſity to ſleep, which we have ſhewn 
in Sect. XVIII. to conſiſt i in the N abolition of voluntary 


power. 
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power. This voluntary power ſcetns to be exerted m the eur 
movement of the tendrils of vines, and other climbing vegetables; 
or in the efforts to turn the 1 8 Turface or m. ar Tg or their 
S 0 to amt iht. WIG? | woods 


Feng world, as wet as in the ated; The diviſions bf the leaves 


of the ſenſitive plant have been accuſtomed to contract at the ſame 
time from the abſence of light; hence if by any other circumſtance, 
as a' light ſtroke or injury, one diviſion is irritated into contraction, 
the Koigtibouring ones contract alſo, from their motions being aſſoci- 
ated with thoſe of the irritated part. So the various kata of the 
claſs of ſyngeneſia have been accuſtomed to contract together! in the 


evening, and thence if you ſtimulate one of them with a pin, accord- 


ing to the experiment of NM. antes uy all contra® from their ac- 
1 aſſociations. | f Moe 
To evince that the collapſing of the ſenſitive ie; is not owing to 


any mechanical vibrations propagated along the whole branch, when 
a ſingle leaf is ſtruck with the finger, a leaf of it was lit with ſharp 
ſciflors, and ſome ſeconds of time paſſed before the plant ſeemed ſen- 


ſible of the injury; and then the whole branch collapſed as far as the 


principal ſtem: this experiment was e i times WR the | 


_ leaſt poſſible impulſe to the plant. | 5 


V. 1. For the numerous circumſtances in which vegetable buds 
are analogous to animals, the reader is referred to the Adtzenal notes 


at the end of the Botanic Garden, Part 1. It is there ſhewn, that 
the roots of vegetables reſemble the lacteal ſyſtem of animals ; ; the 
ſap-veſſels in the early ſpring, before their leaves expand, are analo- 
gous to the placental veſſels of the fœtus; that the leaves, of land- 
| plants reſemble lungs, and thoſe of aquatic plants the gills of, fiſh; 

that there are other ſyſtems of veſſels reſembling the vena portarum 


of quadrupeds, or the aorta of fiſh ; that the digeſtive power of ve- 
getables is finilar to that of animals converting the fluids, which they 


_ 
"#9, 24, 2 
— 


abſorb, 
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_ abſorb, into ſugar; that their ſeeds reſemble the eggs of animals, 
and their buds and bulbs their viviparous offspring. And, : laſtly, 

that the anthers and ſtigmas are real animals, attached indeed to their 
parent tree like polypi or coral inſects, but capable of ſpontaneous 
motion; that they are affected with the paſſion of love, and furniſhed 
with powers of reproducing their ſpecies, and are fed with honey like 
the moths and butterflies, which plunder their nectaries. ee 
nie Garden, Part I. add. note XXXIX. _ 
The male flowers of valliſneria approach ſtill nearer Fay 1 
animality, as they detach themſelves from the parent plant, and 
float on the ſurface of the water to the female ones. Botanic Garden, 
Part II. Art. Valliſneria. Other flowers of the claſſes of monecia and 
diecia, and poly gamia, diſcharge the fecundating farina, which float- 
ing in the air is carried to the ſtigma of the female flowers, and that 
at conſiderable diſtances. Can this be affected by any ſpecific attrac- 
tion? or, like the diffuſion of the odorous particles of flowers, is it 
left to the currents of winds, and the accidental miſcarriages of it 

counteracted by the quantity of its production! 4 

2. This leads us to a curious enquiry, whether vegetables have 

ideas of external things? As all our ideas are originally received by 
our ſenſes, the queſtion may be changed to, whether vegetables 

poſſeſs any organs of ſenſe? Certain it is, that they poſſeſs a Goſs of 
| heat and cold, another of moiſture and dryneſs, and another of light 
and darkneſs ; for they cloſe their petals occaſionally from the pre- 
fence of cold, moiſture, or darkneſs. And it has been already 
ſhewn, that theſe actions cannot be performed ſimply from irritation, 
becauſe cold and darkneſs are negative quantities, and on that ac- 
count ſenſation or volition are implied, and in conſequence a ſenſo- 
rium or union of their nerves. So when we go into the light, we | 
contract the iris; not from any ſtimulus of the light on the fine 
muſcles of the iris, but from its motions being . with the 
Senſation of too much light on the retina; which could not take 


P > place 
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place without a ſenſorium or center of union of the nerves of the 
iris with thoſe of viſton, See Botanic Garden, Part J. Canto 3. 
Fer, 

Beſides theſe organs i "YN which diſtinguiſh aa. moiſture, 
id darkneſs, the leaves of mimoſa, and of dionæa, and of droſera, 
and the ſtamens of many flowers, as of the berbery, and the numerous 
claſs of ſyngeneſia, are ſenſible to mechanic impact, that is, they 
poſſeſs a ſenſe of touch, as well as a common ſenſorium; by the 
medium of which their muſeles are excited into action. Laſtly, in 
many flowers the anthers, when mature, approach the ſtigma, in 
others the female organ approaches to the male. In a plant of collin- 
ſonia, a branch of which is now before me, the two yellow ſtamens 
are about three eights of an inch high, and diverge from each other, 
at an angle of about fifteen degrees, "the purple ſtyle is half an inch, 
high, and in ſome flowers is now applied to the ſtamen on the right | 
hand, and i in others to that of the left; and will, 1 ſuppoſe, chitige 
place to-morrow in thoſe, where the anthers have 1 not yet effuſed their 
powder. 3 

I afk, by what meant are the anthers in many flowers, and ſtigmas | 
in other flowers, directed to find their paramours ? How do either of 
them know, that the other exiſts in their vieinity? Is this curious kind 
of ſtorge produced by mechanic attraction, or by the ſenſation of love? 
The latter opinion is ſupported by the ſtrongeſt analogy, becauſe a 
reproduction of the ſpecies is the conſequence; and then another organ 
of ſenſe muſt be wanted to direct theſe vegetable amourettes to find: 

each other, one probably analogous to our ſenſe of ſmell, which in. 
the animal world directs the new- born infant to its ſource of nou- 
riſhment, and they may thus poſſeſs a 5 of r as vell 
as of producing odours. 

Thus, beſides a kind of taſte at the extremities of their roots, Gm 
lar to that of the extremities of our lacteal veſſels, for the purpoſe of 
ſelecting their * food; and beſides different kinds of irritability 
reſiding. 
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reſiding in the various glands, which ſeparate honey, wax, reſin, and 
other juices from their blood; vegetable life ſeems to poſſeſs an organ 


of ſenſe to diſtinguiſh the variations of heat, another to diſtinguiſh 
the varying degrees of moiſture, another of light, another of touch, 


and probably another analogous to our ſenſe of ſmell. To theſe muſt 
be added the indubitable evidence of their paſſion of love, and I think 


we may truly conclude, that. they are furniſhed with a common ſen- 


ſorium belonging to each bud, and that they muſt occaſionally repeat 


thoſe perceptions either in their dreams or waking hours, and conſe- 
quently poſſeſs ideas of ſo many of the been of the external world, 
and of their own exiſtence, ; 


„ . SEC. 


168 PRODUCTION OF IDEAS: Szer, XIV. 1. 


+ 7 SECT. Iv. 


OF THE PRODUCTION | or IDEAS. 
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. 45 material and immaterial 1 Dea 7 S. Paul. 11. f. 07 the fenſe 
ff touch. Of ſolidity. 2. Of figure. Motion. Time. Place. Space. 
©" Number. 3. Of the penetrability of matter. 4. Spirit of animation poſſeſſes 
 folidiy, figure, viſibility, c. Of ppirits and angels. 5. The exiſtence of ex- 

ternal things. III. Of viffon. IV. Of hearing. V. Of fmell and taſte. 

VI. Of the organ of ſenſe by which we perceive heat and cold, not by the ſenſe of 

touch. VII. Of the ſenſe of extenſion, the whole of the locomotive muſcles may be 
conſidered as one organ of ſenſe. VIII. Of the ſenſes of hunger, thirſt, want of 
freſh air, ſuckling children, and luſt. IX. Of many other organs of ſenſe belung- 
ing to the glands. Of painful e nm the exceſs of Ws preſſure, beat, 
abe cauſtics, and e | 


I. PHILOSOPHERS have been much perplexed to underſtand, in 
what manner we become acquainted with the external world; inſo- 
much that Dr. Berkly even doubted its exiſtence, from having ob- 
ſerved (as he thought). that none of our ideas reſemble their cor- 
| reſpondent objects. Mr. Hume aſſerts, that our belief depends on the 
greater diſtinctneſs or energy of our ideas from perception; and Mr. 
Reid has lately contended, that our belief of external objects is an in- ä 
nate principle neceſſarily joined with our perceptions. 

So true is the obſervation of the famous Mal branch, e. our 
ſenſes are not given us to diſcover the effences of things, but to ac- 
quaint us with the means of preſerving our exiſtence, (L. I. ch. v.) 


a melancholy reflection to philoſophers! 
Some pe have divided all created beings into material and 


£ 


| immaterial : 
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immaterial : the former including all that part of being, which obeys 
the mechanic laws of action nd: reaction, but which can begin no 
motion of itſelf; the other is the cauſe of all motion, and is nher 
termed the power of gravity, or of ſpecific attraction, or the ſpirit of 
animation. This immaterial agent is ſuppoſed to exiſt in or with 


matter, but to be quite diſtin& from it, and to be equally capable of 


exiſtence, after the matter, which now poſſeſſes it, is decompoſed. 
Nor is this theory ill ſupported by analogy, ſince heat, electricity, 


and magnetiſm, can be given to or taken from a piece of iron; and 


muſt therefore exiſt, whether ſeparated from the metal, or combined 
with it. From a parity offreaſoning, the ſpirit of animation would 


appear to be enen of nt as well en from the oy as 


with it. 

I beg to be underſtood that I do not with to diſpute about words, 
and am ready to allow, that the powers of gravity, ſpecific attraction, 
electricity, magnetiſm, and even the ſpirit of animation, may conſiſt 
of matter of a finer kind; and to believe, with St. Paul and Mal- 
branch, that the ultimate cauſe only of all motion is immaterial, that 


is God. St. Paul ſays, in him we live and move, and have our 


'being;"” and, in the 15th chapter to the Corinthians, diſtinguiſhes 


between the pſyche or living ſpirit, and the pneuma or reviving 


ſpirit. By the words fpirit of animation or ſenſorial power, I mean 
only that animal life, which mankind poflefles in common with brutes, 
and in ſome degree even with vegetables, and leave the conſideration 
| N of the TOY Mi part of us, which 18 the obſect of religion, to thoſe 
| who treat of revelation. 1 


* 


Mn v the Senſe of touch. 


Tux firſt ideas we become acquainted with, are thoſe of th 


a. ſenſe of touch ; for the foetus muſt experience ſome varieties of agi- 


tation, 
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tation, and exert ſome muſcular action, in the womb ; and may with 


great probability be ſuppoſed thus to gain ſome ideas of its own figure, 


of that of the uterus, and of the tenacity of the fluid, that ſurrounds 
it, (as appears from the facts anne in the nen A 5 
_ Iuſtinct.) 


Many of the organs of ſenile are a to a ſmall part of the 
body as the ofirits, ear, or eye, whilſt the ſenſe of touch is dif- 


fuſed over the whole ſkin, but exiſts with a more exquiſite degree of 
delicacy at the extremities of the fingers and thumbs, and in the lips. 
The ſenſe of touch is thus very commodiouſly diſpoſed for the pur- 


poſe of encompaſſir ing ſmaller bodies, and for adapting itſelf to the in- 

equalities of larger dnes. The figure of ſmall bodies ſeems to be 
learnt by children by their lips as much as by their fingers; an which 
account they put every new object to their mouths, when they are 


fatiated with food, as well as when they are hungry. And puppies 
ſeem to learn their ideas of figure principally by the * in their mode 
of play. 


We acquire our nile an of objects either by the imple A 2 


ſure of this organ of touch againſt a ſolid body, or by moving our 

organ of touch along the ſurface of it. In the former caſe we learn 
the length and breadth of the object by the quantity of our organ of 

touch, that is impreſſed by it: in the latter caſe we learn the length 

and breadth of objects by the continuance of their en on our 
moving organ of touch. i 


It is — that we are very ſlow in z acquiring our tan — 255 ideas. 
and very flow in recollecting them; for if I now think of the tangible 
idea of a cube, that is, if I think of its figure, and of the ſolidity of 


every part of that figure, I muſt conceive myſelf as paſſing my fingers 


over it, and ſeem in ſome meaſure to feel the idea, as 1 formerly did 
the impreſſion, at the ends of hems: and am thus "hi Dow 1 in diſ- 


tinctly recollecting it. 


When a body ents any 5 part af our e of touch, mak hap- 
3 pens! ? 
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pens ? Firſt, this part of our ſenforium undergoes a mechanical 


_ compreſſion, which is termed a ſtimulus ; ſecondly, an idea, or con- 


traction of a part of the organ of ſenſe is excited; thirdly, a motion 
of the central parts, or of the whole ſenſorium, which is termed ſen- 
ſation, is produced; and theſe three conſtitute the perception of 
ſolidit 7. . 61: . n 


2. Of Figure, Metion, Time, Place, Space, Number. 


No one will deny, that the medulla of the brain and nerves has a 


certain figure; which, as it is diffuſed through nearly the whole of 
the body, muſt have nearly the figure of that body. Now it follows, 
that the fpirit of animation, or living principle, as it occupies this me- 


dulla, and no other part, (which is evinced by a great variety of cruel 


experiments on living animals,) it follows, that this ſpirit of anima- 
tion has alſo the ſame figure as the medulla above deſcribed. I ap- 
peal to common ſenſe ! the ſpirit of animation acts, Where does it 
act? It acts wherever there is the medulla above mentioned; and 


that whether the limb is yet joined to a living animal, or whether it 
be recently detached from it; as the heart of a viper or frog will re- 


NEW its contractions, when pricked with a pin, for many minutes of 


time after its exſection from the body. Does it act any where elſe? 
No; then it certainly exiſts in this part of ſpace, and no where 


elſe; that is, it hath figure; namely, the figure of the nervous 


ſyſtem, which is nearly the figure of the body. When the idea of 
folidity is excited, as above explained, a part of the extenſive organ of 
touch is compreſſed by ſome external body, and this part of the ſen- 


ſorium ſo compreſſed exactly reſembles in figure the figure of the 
dody that compreſſed it. Hence, when we acquire the idea of ſoli- 


dity, 
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dity, we acquire at the ſame time the idea of PicunE; and this idea 
of figure, or motion of @ part of the organ of touch, exactly reſem- 
bles in its figure the figure of the body that occaſions it; and our | 
exactly acquaints us with this property of the external world. | 
Now, as the whole univerſe with all its parts poſſeſſes a. ER 
form or figure, if any part of it moves, that form or figure of the: 
whole is varied: hence, as MOTION is no other than a perpetual vari- 
ation of figure, our idea of motion is alſo a- real reſemblance of the 2 
motion that produced 1 1 : 
It may be faid in objection to this Jefnition of motion, that an 
ivory globe may revolve on its axis, and that here will be a motion 
without change of figure. But the figure of the particle x on one 
fide of this globe is not the /ame figure as the figure of y on the 
__ _ other fide, any more than the particles themſelves are the ſame, 
though they are ſimilar figures; and hence they cannot change 
place with each other without e or N ye: e of 
the whole. ; 
Our idea of TIME is PRO the ſame Ka but is more dg: 
as it includes only the comparative velocities of theſe variations os: 
figure; hence if it be aſked, How long was this book in print- 
ing? it may be anſwered, Whilſt the ay! was Fg e 1 
Ab: # 
Our idea of PLACE includes only the Ges! of a group of bodies, x 
not the figures of the bodies themſelves. If it be aſked where is Not- 
tinghamſhire, the anſwer is, it is ſurrounded by Derbyſhire, Lincoln- 
| ſhire, and Leiceſterſhire; hence place is our idea of the figure of one 
body ſurrounded by the figures of other bodies. | 
I be idea of syYAcE is a more e idea of Place excluding the 
group of bodies. | e . 
The idea of NUMBER clades als the 8 arrangements, c or 
diſtributions of a group of bodies, and i is therefore only a more ab- 
; by ſtracted 
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ſtrated idea of the parts of the figure of the group of bodies; thus 
when I ſay England is divided into forty counties, I only ſpeak of 


certain diviſions of its figure. 


Hence ariſes the certainty of the tens ti ſeiences, as they ex- 
plain theſe properties of bodies, which are exactly reſembled by our 
ideas of them, whilſt we are obliged to collect almoſt all our other 


knowledge from experiment; that 18, by obſerving the effects exerted 


W one es Span another. 


3. of the Penetrability of Matter. 


The impoſſibility of two bodies exiſting together in the ſame ſpace 
cannot be deduced from our idea of ſolidity, or of figure. As ſoon as 


we perceive the motions of objects that ſurround us, and learn that 


we poſſeſs a power to move our own bodies, we experience, that 
thoſe objects, which excite in us the idea of ſolidity and of figure, op- 


poſe this voluntary movement of our own organs; as whilſt I endea- 


vour to compreſs between my hands an ivory ball into a ſpheroid. 
And we are hence taught by experience, that our own body and thoſe, 


which we touch, cannot exiſt in the ſame part of ſpace. 


But this by no means demonſtrates, that no two bodies can exiſt 
together in the ſame part of ſpace. Galilæo in the preface to his 


works ſeems to be of opinion, that matter is not impenetrable ; Mr. 


Michel, and Mr. Boſcowich in his Theoria. Philoſ. Natur. have 


eſpouſed this hypotheſis : which has been lately publiſhed by Dr. 


Prieſtley, to whom the world is much indebted for fo many impor- 
tant diſcoveries in ſcience. (Hiſt. of Light and Colours, p. 391.) The 
uninterrupted paſſage of light through tranſoureni bodies, of the elec- 
tric æther through metallic and : aqueous bodies, and of the magnetic | 


; effluvia through all bodies, would ſeem to give ſome probability to this 


2 opinion. 


ſpace without detruding other bodies from it; but we cannot be- 


come acquainted with ſuch beings by our ſenſe of touch, any more 
than We can with odours or flavours without our ſenſes of ſmell and 


taſte. 


ideas utterly incomprehenſible. My appeal i is to common ſenſe. To 
be implies a when and a where; the one is comparing it with the mo- 
tions of other beings, and the other with their ſituations. 

If there was but one object, as the whole creation may be conſider- 
ed as one object, then I cannot aſk where it exiſts? for there are no 
other objects to compare its ſituation with. Hence if any one denies, 
that a being exiſts in ſpace, he denies, that there are any other 
beings but that one; for to anſwer the queſtion, © Where does it 


exit * 1 . to mention the ſituation of the 8 88825 that ſur- 


round it. 

In the ſame manner x it be afled When does a being exiſt?“ 
Fhe anſwer only ſpecifies the ſucceſſive motions either of itſelf, or of 
other bodies; hence to fay, a body exiſts not in time, is to ay, that 
; there 1 is, or was, no motion in the world. 5 


4 Of the qui 1 Animation. 


But though there may exiſt beings i in the Waker that heb not 


the property. of ſolidity ; that is, Sick can. poſſeſs any part of ſpace,. 
at the ſame time that it is occupied by other bodies; yet there may 


be other beings, that can aſſume this property of ſolidity, or diſrobe 
themſelves of it occaſionally, as We are taught of ſpirits, and of an- 


gels; 
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opinion. Hence it appears, that beings may exiſt without poſſeſſing 
the property of ſolidity, as well as they can exiſt without poſſefling 


the properties, which excite our ſmell or taſte, and can thence occupy - 


- But that any being can exiſt without exiting 4 in ſpace, is to my 
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gels; and it would ſeem, that THe sP1R1T or ANIMATION muſt be 


endued with this property, otherwiſe how could it occaſionally give 
motion to the limbs of animals ?—or be itſelf ſtimulated into motion 
by the obtruſions of ſurrounding bodies, as of light, or odour ? 

If the ſpirit of animation was always neceſſarily penetrable, it could 


not influence or be influenced by the ſolidity of common matter; they 


would exiſt together, but could not detrude each other from the part 
of ſpace, where they exiſt ; that is, they could not communicate mo- 
tion to each other. No two things can influence or affeft each other, 
which have not ſome property common to both of them; tor to influence 
or affect another body is to give or communicate ſome property to it, 
that it had not before; but how can one body give that to another, 


which it does not poſſeſs itſelf The words imply, that they muſt 


agree in having the power or faculty of poſſeſſing ſome common pro- 


perty. Thus if one body removes another from the part of ſpace, 
that it poſſeſſes, it muſt have the power of occupying that ſpace 
itſelf: and if one body communicates heat or motion to another, 


it follows, that they have alike the property of FRO heat or 


motion. 


Hence the ſpirit of animation at the time it communicates or re- 
ceives motion from ſolid bodies, muſt itſelf poſſeſs ſome property of 


ſolidity. And in conſequence at the time it receives other kinds of 
motion from light, it muſt poſſeſs that property, which light poſ- 
- ſeſſes, to communicate that kind of motion; and for which no lan- 

guage has a name, unleſs it may be termed Viſibility. And at the 


time it is ſtimulated into other kinds of animal motion by the particles 
of ſapid and odorous bodies affecting the ſenſes of taſte and ſmell, it 


muſt reſemble theſe particles of flavour, and of odour, in poſſeſſing 
ſome fimilar or correſpondent property; and for which language has 

no name, unleſs we may uſe the words Saporoſity and Odoroſity for 
thoſe common properties, which are poſſeſſed by our organs of taſte 
mn a and by the particles of ſapid and odorous bodies; as the 


n words 
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words Tangibility and Audibility may expreſs the common property 
poſſeſſed by our organs of touch, and of hearing, and by the folid 
bodies, or their vibrations, which affect thoſe organs. SEO meren 
5. Finally, though the figures of bodies are in truth reſiniabled bh 
| the figure of the part of the organ of touch, which is ſtimulated into 
motion; and that organ reſembles the ſolid body, which ſtimulates 
it, in its property of ſolidity; and though the ſenſe of hearing re- 
ſembles the vibrations of external bodies in its capability of being ſti- 
mulated into motion by thoſe vibrations; and though our other 
organs of ſenſe reſemble the bodies, that ſtimulate them, in their ca- 
pability of being ſtimulated by them; and we hence become ac- 
quainted with theſe properties of the external world z. yet as we cat 
repeat all theſe motions of our organs of ſenſe by the efforts of voli- 
tion, or in conſequence of the ſerefaticin of pleaſure or pain, or by their 
aſſociation with other fibrous motions, as happens in our reveries or in. 
fleep, there would ſtill appear to be fome n in 1 . 3 
| the exiſtence of any thing external to us. 
In our: dreams we cannot determine this aaa becauſe our 
power of volition is ſuſpended, and the ſtimuli of external objects 
are excluded; but in our waking hours we: can compare our ideas 
belonging to one fenſe with thoſe belonging to another, and can thus 
diſtinguiſh the ideas occaſioned by irritation from theſe excited by 
fenfation, volition, or affociation. Thus if the idea of the ſweetneſs 
of ſugar ſhould be excited in our dreams, the whiteneſs and hardneſs ' 
of it occur at the ſame time by aſſociation; and we believe a- material 
lump of fugar preſent before us. But if, in our waking hours, ing 
idea of the ſweetneſs of ſugar occurs to us, the ſtimuli of ſurrounds 
ing objects, as the edge of the table, on which we preſs, or green 
colour of the graſs, on which we tread, prevent the other ideas of 
the hardneſs and whiteneſs of the ſugar from being exerted by aſſoci- 
ation. Or if they ſhould occur, we voluntarily compare them with 
the irritative ideas of the table or graſs above mentioned, and detect 
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theif fallacy. We can thus diſtinguiſh the ideas cauſed by the ſtimuli 
of external objects from thoſe, whick. are introduced by aſſociation, 
ſenſation, or volition; and during our waking hours can thus acquire 
a knowledge of the external world. Which nevertheleſs we cannot 
do in our dreams, becauſe we have neither perceptions of external 

bodies, nor the power of volition to enable us to compare: then with. 
; __ 9508 of 1 imagination. | 


HI. Of Von. 


- Our eyes obſerve a difference of colour, or of ſhade, in the pro- 
minences and depreſſions of objects, and that thoſe ſhades uniformly 
vary, when the ſenſe of touch obſerves any variation. Hence when 
the retina becomes ſtimulated: by colours or ſhades of light in a certain 
form, as in a circular ſpot; we know: by experience, that this is a 
ſign, that a tangible body is before us; and that its figure is reſembled 
by the miniature figure of the part of the d of viſion, that is m_ 
{ſtimulated _ 

Here whilſt the Rimalated part of the retina. reſembles edle; the 
viſible figure of the whole in miniature, the various kinds of ſtimuli 
from different colours mark the viſible figures of the minuter parts; 
and by habit we inſtantly recall the tangible figures. 

Thus when a tree is the object of ſight; a part of the retina re- 
ſembling a flat branching figure is ſtimulated by various ſhades of co- 
Jours ; but it is by ſugg gelle, that the gibbolity of the tree, and the 
moſs, that fringes its trunk, appear before us. Theſe are ideas of ſug- 
geſtion, which we feel or attend to, aſſociated with the motions of the 

Fortune or irritative ideas, which we do not attend to. 

So that though our viſible ideas reſemble in miniature the outline 
of the figure of coloured bodies, in other reſpects they ſerve only as 
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a language, which by acquired affociations introduce the tangible 
ideas of bodies. Hence it is, that this ſenſe is ſo readily deceived by 
the art. of the painter to'our amuſement and inſtruction. The reader 
will find much very curious knowledge on this 15150851 in wy Berk- 
ley's Eſſay on Viſion, a work of great ingenuity. - 

The immediate object however of the ſenſe of vide is light ; this 
fluid, though its velocity is ſo great, appears to have no perceptible 


mechanical impulſe, as was mentioned in the third Section, but ſeems 


to ſtimulate the retina into animal motion by its tranſmiſſion through 
this part of the ſenſorium: for though the eyes of cats or other 
animals appear luminous in obſcure places; yet it is probable, that 
none of the light, which falls on the retina, is reflected from it, 
but adheres to or enters n nba mitn the choroide coat be- 
hind . l 33 
The abi of the particles of light mth wks hae, and 
therefore with the choroide coat of the eye, 1s evinced from the heat, 
which is given out, as in other chemical combinations. For the ſun- 
beams communicate no heat in their paſſage through tranſparent bodies, 
with which they do not combine, as the air continues cool even in the 
focus of the largeſt burnjog-glatles, which in a moment vitrifies a 
| particle of _—__ matter. ö 
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I. of the Organ of Hearing. 


Ir is generally bene that the tympanum of the ear ates 
mechanically, when expoſed to audible ſounds, like the ſtrings. of one 
muſical inſtrument, when the fame, notes. are truck upon another. 
Nor is this opinion improbable, as the muſcles and cartilages of the 
larynx are employed i in producing variety of tones by. mechanical vi- 
beation: 75 ſo the muſcles, and bones of ere ear ſeem adapted to increaſe 
3 or 
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or diminiſh the tenſion of the Sen for the erm of ſimilar 


mechanical vibrations. 


But it appears from diſſection, that the ranpitratty is not the im- 
mediate organ of hearing, but that like the humours and cornea of 
the eye, it is only of uſe to prepare the object for the immediate organ. 


For the portio mollis of the auditory nerve is not ſpread upon the 


tympanum, but upon the veſtibulum, and cochlea, and ſemicircular 


canals of the ear; while between the tympanum and the expanſion 
of the auditory nerve the cavity is ſaid by Dr. Cotunnus and Dr. 
Meckel to be filled with water; as they had frequently obſerved by 
freezing g the heads of dead animals before they diſſected them; and water 


being a more denſe fluid than air is much better adapted to the pro- 
pagation of vibrations. We may add, that even the external opening 


of the ear is not abſolutely neceſſary for the perception of ſound: for 
ſome people, who from theſe defects would have been completely 


deaf, have diflinguiſhed acute or grave ſounds by the tremours of a 


flick held between their teeth propagated along the bones of the head, 
(Haller. Phyſ. T. V. p. 295.90 


Hence it appears, that the e organ of hearing i is not affected 


by the particles of the air themſelves, 2 18 Aimolated ; into animal 


motion by the vibrations of them. And it is probable from the looſe 
bones, which are found in the heads of ſome fiſhes, that the vibra- 
tions of water are {ſenſible to the inhabitants of that clement by a 


ſimilar organ. 


The motions of the atmoſphere, which we become acquainted with 


by the ſenſe of touch, are combined with its ſolidity, weight, or vis 
inertiæ; whereas thoſe, that are perceived by this organ, rgend alone 
on its elaſticity. But though the vibration of the air is the immediate 


object of the ſenſe of hearing, yet the ideas, we receive by this ſenſe, 


ke thoſe received from light, are only as a language, which by ac- 
quired aſſociations acquaints us with. thoſe motions of tangible bodies, 


3 SF | Which | 
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which . on their elaſticity; and which we had before learned 
* our 1 of touch. tk i 


V. Of Smell and of Tae. 


Tux objects of ſmell are diſſolved in the fluid atmoſphere, and 
thoſe of taſte in the ſaliva, or other aqueous fluid, for the better dif- 
15 fuſing them on their reſpective organs, which ſeem to be ſtimulated 
into animal motion perhaps by the chemical affinities of theſe particles, 
which conſtitute the ſapidity and odoroſity of bodies with the r nerves | 
of ſenſe, which perceive them. 
Mr. Volta has lately obſerved a curious Gums: relative to our 
ſenſe of taſte. If a bit of clean lead and a bit of clean ſilver be ſepa- 
rately applied to the tongue and palate no taſte is perceived ; but by 
applying them in contact in reſpe& to the parts out of the mouth, 
and nearly ſo in reſpect to the parts, which are immediately applied to 
the tongue and palate, a ſaline or acidulous taſte is perceived, as of a 
fluid like a ſtream of electricity paſſing from one of them to the other. 
This new application of the ſenſe of taſte deſerves further inveſtiga- 
tion, as it may acquaint us with new Properties of matter. 


VI. Of the Senſe of Heat. 


_ Taxxs are many experiments in chemical writers, that evince the 
exiſtence of heat as a fluid element, which covers and pervades all 
bodies, and is attracted by the ſolutions of ſome of them, and is de- 
truded from the combination of others. Thus from the combinations 


of metals with acids, and from thoſe combinations of animal fluids, 
1 | which 
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which are termed ſecretions, this fluid matter of heat is given out 
amongſt the neighbouring bodies; and in the ſolutions of falts in wa- 
ter, or of water in air, it is abſorbed from the bodies, that ſurround 
them; whillt in its facility in paſſing through metallic bodies, and its 
difficulty in pervading reſins and glaſs, it reſembles the properties of 
the electric aura; and is like that excited by friction, and ſeems like 
that to gravitate amongſt other bodies 1 in its uncombined ſtate, and to 
find its equilibrium. e 
There is no circumſtance of more e conſequence i in the animal eco- 
nomy than a due proportion of this fluid of heat; for the digeſtion of 
our nutriment in the ſtomach and bowels, and the proper qualities of 
all our ſecreted fluids, as they are produced or prepared partly by animal 
and partly by chemical proceſſes, depend much on the quantity of 
heat; the exceſs of which, or its deficiency, alike gives us pain, 
and induces us to avoid the circumſtances that occaſion them. And 
in this the perception of heat eſſentially differs from the perceptions 
of the ſenſe of touch, as we receive pain from too great preſſure of 
ſdlid bodies, but none from the abſence of it. It is haice probable, 
that nature bas provided us with a ſet of nerves for the 1 2 of 
this fluid, which anatomiſts have not yet attended to. 
There may be ſome difficulty 1 in the proof of this aſſertion ; if we 
look at a hot fire, we experience no pain of the optic nerve, though 
the heat along with the light muſt be concentrated upon it. Nor 
does warm water or warm oil poured into the ear give pain to the 
organ of hearing; and hence as theſe organs of ſenſe do not perceive 
{mall excefles or deficiences of heat ; and as heat has no greater ana- 
logy to the ſolidity or to the figures of bodies, than it has to their 
colours or vibrations; there . . no ſufficient reaſon for our aſcrib- 
ing the perception of heat and cold to the ſenſe of touch; to which it 
| has generally been attributed, either becauſe it is diffuſed beneath the 
whole ſkin like the ſenſe of touch, or owing to the inaccuracy of our 
obſervations, or the defect of our languages. 


R There 
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There is another circumſtance would induce us to believe, that the 
perceptions of heat and cold do not belong to the organ of touch; 
fince the teeth, which are the leaſt adapted for the perceptions of ſo- 
lidity or figure, are the moſt ſenſible to heat or cold; whence we are 

fore warned from ſwallowing thoſe materials, whoſe degree of coldueſs 
or of heat would 1 injure. our ſtomachs.  _ 

The following is an extract from a letter 1 Dr. R. W. Darwin, 
of Shrewſbury, when he was a ſtudent at Edinburgh. * I made an 
experiment yeſterday in our hoſpital, which much favours your opi- 

nion, that the ſenſation of heat and of touch depend on different ſets. 
of nerves. A man who bad lately recovered from a fever, and was 
ſtill weak, was ſeized with violent cramps in his legs and feet; which 
were removed by opiates, except that one of his feet remained inſen- 
fible. Mr. Ewart pricked him with a pin in five or ſix places, and 
the patient declared he did not feel it in the leaſt, nor was he ſenſible 
of a very ſmart pinch. I then held a red-hot poker at ſome diſtance, 
and brought it gradually nearer till it came within three inches, when 
he aſſerted that he felt it quite diſtinaly. I ſuppoſe ſome violent ir- 
ritation on the nerves of touch had cauſed the cramps, and had left 
them paralytic; ; while the nerves of W having ſuffered no increaſed 
ſtimulus, retained their irritability,” | 


1 141 
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: VII. o : be Senſe of Extenſion. a 


Tur organ 1 of touch is properly t the Cale of preflure, but the muf0 
cular is themſelves conſtitute the organ of ſenſe, that feels ex- 
tenſion. The ſenſe of preflure is always attended with the ideas of 
the figure and ſolidity of the object, neither of which accompany our 

perception of extenſion. The whole ſet of muſcles, whether they are 
hollow ones, as che heart, arteries, and inteſtines, or longitudinal 
ones 
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ones attached to bones, contract theraſelves, whenever they are ſti- 
mulated by forcible elongation ; and it is obſervable, that the white 
muſcles, which conſtitute the arterial ſyſtem, ſeem to be excited 
into contraction from no other kinds of ſtimulus, according to the 
experiments of Haller. And hence the violent pain in ſome inflam-_ 
mations, as in the paronychia, obtains immediate relief by cutting 


the membrane, that was ſtretched by the tumour of the YEE. 


parts. 
Hence the whole muſcular ion may be couſidered as one organ 


of ſenſe, and the various attitudes of the body, as ideas lodging 60 


this organ, of many of which we are hourly conſcious, while many 
others, like the irritative ideas of the other ſenſes, are performed with- 


out our attention. 


When the muſcles of the heart ceaſe to act, the refluent blood 


again diſtends or elongates them; and thus irritated they contract 


as before. The ſame happens to the arterial ſyſtem, and I ſuppoſe 


to the capillaries, , inteſtines, and various glands of the body. 


When the quantity of urine, or of excrement, diſtends the bladder, : 
or rectum, thoſe parts contract, and exclude their contents, and 


many other muſcles by aſſociation act along with them; but if theſe 
evacuations are not ſoon complied with, pain 18 pr oduced by a little 


further extenſion of the muſcular fibres: a ſimilar pain is cauſed in 


the muſcles, when a limb is much extended for the reduction of diſ- 
located bones ; and in the puniſhment, of the rack: and in the pain- 
ful cramps of the calf of the leg, or of other muſcles, for a greater 
degree of contraction of a 8 than the movement of the two 
koties, to which its ends are affixed, will admit of, muſt give ſimi- 
Jar pain to that, which is produced by extending it Ron its due 


length. And the pain from punctures or inciſions Miles from the diſ- 


otic of the fibres, as the knife paſſes through them; for it near Ty 
ccaſes as ſoon AS the diviſion 1 18 completed. 


8 | 7: All 
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All theſe motions of the muſcles, that are thus naturally excited 
by the ſtimulus of diſtending bodies, are alſo liable to be called into 
ſtrong action by their catenation, with the irritations or ſenſations 
produced by the momentum of the progreſſive particles of blood in 
the arteries, as in inflammatory fevers, or by acrid ſubſtances on 
other ſenſible organs, as in the ſtrangury, or teneſmus, or cholera. 

We ſhall conclude this account of the ſenſe of extenſion by obſerv- 
| 10 that the want of its object is attended with a diſagreeable ſenſa- 
tion, as well as the exceſs. of it. In thoſe hollow muſcles, which 
have been accuſtomed to it, this diſagreeable ſenſation is called faint- 
neſs, emptinefs, and finking ; and, when it ariſes to a certain degree, 
is attended with ſyncope, or a total quieſcence of all motions, but the 
internal irritative ones, as happens rom: ſudden loſs of wa be or. in the 
OO of ppg i. in the W 


r 5 
8 * 


VII, , of the Apperites of Hunger, Thi 6 Heat, Exrenfin on, the + want 
| 3 freſp Air, animal Love, and the $ ele 7 Children, | bs 


e is moſt Nebel © Ea by thoſe numerous oc Ol 
tions of nerves that are ſeen about the upper opening of the ſtomach ; 
and thirſt, by the nerves about the fauces, and the top of the gula. 
The ideas of theſe ſenſes are few in the generality of mankind, but 
are more numerous in thoſe, who by diſeaſe, or indulgence, defire 
| particular kinds of foods or liquids. © 
A ſenſe of heat has already been ſpoken 5 PETER may with pro- 
priety be called an appetite, as We prafully, deſire it, when it 18 s de- 
| ficient i in quantity. | 

- The. ſenſe of extenſion may be 88 1 theſe appetites, 
To the deficiency of its object gives diſagreeable ſenſation; when 

this happens in the arterial ſyſtem, it is called faintneſs, and ſeems to 
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bear ſome analogy to hunger and to cold; which like it are Mitended 
with emptineſs. of a part of the vaſcular ſyſtem. 


The ſenſe of want of freſh air has not been attended 10 n; is as 
diſtin as the others, and the firſt perhaps that we experience 


after our nativity; from the want of the object of this ſenſe many 


diſeaſes are produced, as the jail- fever, plague, and other epidemic 
maladies. Animal love is another appetite, which occurs later in 


life, and the females of lactiferous animals have another natural inlet 


of pleaſure or pain from the ſuckling their offspring. The want of 


which either owing to the death of their progeny, or to the faſhion of 
their country, has been fatal to many of the ſex. The males have 
alſo pectoral glands, which are frequently turgid with a thin milk at 
their nativity, and are furniſhed with nipples, which ere& on titilla- 
tion like thoſe of the female; but which ſeem now to be of no fur- 
ther uſe, owing perhaps to ſome change which theſe animals have 
undergone in the gradual progreſſion of the formation os the earth, 
and of all that it inhabit. 


Theſe ſeven laſt mentioned n may properly be termed appetites, 


as they differ from thoſe of touch, ſight, hearing, taſte, and ſmell, 
in this reſpect; that they are affected with pain as well by the defect 


of their objects as by the exceſs of them, which is not ſo in the latter. 
Thus cold and hunger give us pain, as well as an exceſs of heat o or 
e but it is not ſo with darkneſs and ſilence. 


IX. Before we Selbe this Section on the * of | ſenſe, we 


muſt obſerve, that, as far as we know, there are many more ſenſes, 


than have been here mentioned, as every gland ſeems to be influenced 


to feparate from the blood, or to abſorb from the cavities of the body, 
or from the atmoſphere, its appropriated fluid, by the ſtimulus of 


that fluid on the living gland ; and not by mechanical capillary ab- 


ſorption, nor by chemical affinity. Hence it appears, that each of 
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theſe glands muſt have a pecuhar organ to perceive / theſe irritations, 


but as theſe irritations are not ſucceeded by Rs __ have! not 
cquired the names of ſenſes. 


However when'theſe glands are excited into motions e than 1 
wid either by the acrimony of their fluids, or by their own irrita- ” 
bility being much increaſed, then the ſenſation of pain is produced in 
them as in all the other ſenſes of the body; and theſe pains are all of 


RE 5 different kinds, and hence the glands at this time really become each 
5 aa different organ of ſenſe, __ TH" gt kinds obs _ have 
p acquired no names. 7 1 
. Thus a great exceſs of light. 3 not give the I Py lieht ae of | 9 
=. pain; as in forcibly opening the eye when it is much inflamed. The 5 


great exceſs of preſſure or diſtention, as when the point of a pin is 
preſſed upon our ſkin, produces pain, (and when this pain of the 
ſenſe of touch is flighter, it is termed itching, or tickling,) without 
any idea of ſolidity or of figure: an exceſs; of heat produces ſmarting, 
of cold another kind of pain; it is probable by this ſenſe. of heat the 
pain produced by cauſtic bodies is perceived, and of electricity, as all 
theſe are fluids; that | bates ara or- Ae r . Fhat 
teal them. Ex 27 014 all Lav 2 TEL Fes. 
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SECT. XV. 


OF THE CE ASSES or IDEAS. 


1. | 1 Ideas received in — 2. We . them de or a5 ral from theſe 


tribes, 3. Complex ideas. 4. Compounded ideas. 5. Simple ideas, modes, 
ſubſtances, relations, general ideas. 6. Ideas of reflerion. 7. Memory and 
imaginatiam imperfeftly defined. Ideal preſence. Memorandum-rings. Ck 
ritative ideas. Perception. 2. Senſitive ideas, imagination. 3. Voluntary 
ideas, recollection. 4. Aſociated ideas, ſuggeſtion. II. 1. Definitions of per- 
cteption, memory. 2. Reaſoning, Judgment, doubting, diſtinguiſhing, comparing. 
Ky; Invention. 4: EO 95. 5. Identity. 6. Lapſe of time. 7. Free- 


'L AS the conftituent elements of the material WET, are only per- 
ceptible to our organs of ſenſe in a ſtate of combination; it follows, 


that the ideas or ſenſual motions excited by them, are never received 


ſingly, but ever with a greater or leſs degree of combination. So the ; 
colours of bodies or their hardnefles occur with their figures: every 
ſmell and taſte has its degree of pungency as well as its. peculiar fla- 


Vvour: and each note in muſic is combined with the tone of ſome in- 


ſtrument. It appears from hence, that we can be ſenſible of a num- 
ber of ideas at the ſame time, ſuch as the whiteneſs, hardneſs, and 
coldneſs, of a ſnow- ball, and can experience at the ſame time many 
irritative ideas of ſurrounding bodies,. which we do not attend to, as 


| mentioned in Section VII. 3. 2. But thoſe ideas which belong to the 
fame ſenſe, ſeem to be more eaſily combined into ſenchroncus tribes, 
than thoſe which were not. received, by the fame ſenſe, as we can 


mor e 
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more eaſily think of the whiteneſs and figure of a lump of ſugar at 
the ſame time, than the whiteneſs and ee of it. 

2. As theſe ideas, or ſenſual motiens, are thus excited with greater 
or leſs degrees of combination ; ſo we have a power, when we repeat 
them either by our volition or ſenſation, to increaſe or diminiſh this 
degree of combination, that 1s, to form-compounded ideas from thoſe, 
which were more ſimple; and abſtra& ones from thoſe, which were 
more complex, when they were firſt excited ; that is, we can repeat 
a part or the whole of thoſe ſenſual motions, which did conftitute our 
ideas of perception ;- and the repetition of which now coliſtitutes our 
; ideas: of recollection, or of i imagination. 81 

3. Thoſe ideas, which we repeat without 8 of the quantity 
8 that combination, with which we firſk. received them, are called 
complex ideas, as when you recollect Weſtminſter Abbey, or the 
planet Saturn: but it muſt be obſerved, that theſe complex ideas, | 
thus re-excited by volition, ſenſation, or aſſociation, are ſeldom per- 
fect copies of their correſpondent perceptions, except in our dreams, 
where other external objects do not detract our attention. 
4. Thoſe ideas, which are more complex than the natural objects 
that firſt excited them, have been called B ideas, as when 
We think of a ſphinx, or griffin. 

5. And thoſe that are leſs complex than che comafoondent natural 
objects, have been termed abſtracted ideas: thus ſweetneſs, and white- 
neſs, and ſolidity, are received at the ſame time from a lump of ſugar, 
yet I can recolle& any of theſe qualities without thinking of me 
others, that were excited along with them. Fo: 
When ideas are ſo far abſtracted as in the above e they "4 | 
been termed fimple by the writers of metaphyſics, and ſeem indeed to 

be more complete repetitiotis of the ideas or r ſenſual Wels, originally 

excited by external objects. . 
Other claſſes of theſe ideas, where the abſtraction has not been fo 
great, have been termed, by Mr. Locke, modes, — and re- 
0 lations, 
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lations, but they ſeem only to differ in their degree of abſtraction from 
the complex ideas that were at firſt excited; for as theſe complex or 


natural ideas are themſelves imperfect copies of their correſpondent 
perceptions, ſo theſe abſtract or general ideas are only ſtill more im- 
perfect copies of the ſame perceptions. Thus when I have ſeen: an 

object but once, as a rhinoceros, my abſtract idea of this animal. is the 
fame as my complex one. I may think more or leſs diſtinctly of a 
Thinoceros, but it is the very rhinoceros that: I law, or. 8 an or 
; property of him, which recurs to my mind. | 


But: when any claſs of complex objects becomes the ſubject of c con- 
verſation, of Which Þ have ſeen many individuals, as a caſtle or an 


| army, ſome property or circumſtance belonging to it is peculiarly al- 
luded to; and then I feel in my own mind, that my abſtraQ: idea of 


this complex object is only an idea of that part, property, os attitude 


of it, that employs the preſent converfation, and varies with every 
fentence that is ſpoken concerning it. So if any one ſhould ſay, 


one may ſit upon a horſe ſafer than on a camel, my abſtract idea 


of the tWo . animals. ineludes only an outline of the level back of the 


one, and the gibboſity on the back of the other. What noiſe is that 


in the ſtreet ?—Some horſes trotting over the pavement... Here my 
idea of the horſes includes principally. the ſhape and motion of their 
legs. So alſo the abſtract ideas of goodneſs and courage are fill 
more imperfect reprefentations of the objects they were received 


from; for here we tract che material. e and mcallect only the 
eee «16 

Thus we abſtract 0 Ne Soom: ae 960 our . Ry that 
at length it becomes difficult to determine of what: perception they 


partake; and in many inſtances. our idea ſeems to be no other than of 
the ſound or letters of the word, that ſtands for the collective tribe, 
of which we are ſaid to have an abſtraQted. idea, as noun, verb, N 
mera, 8 


8 FEST 6. Ideas 
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25 <a Ideas have posen divided into thoſe of perception and thoſe of 
reflection, but as whatever is perceived muſt be external to the 
organ that perceives 5 2 8 our 1 muſt Sinks be ideas *, fer: 
. inn 
1 0 Bale "ue divaded 0 our. A into hac of. 3 2 thoſe 
of imagination; they have ſaid that a recollection of ideas in the order 
they were received conſtitutes memory, and without that order ima 
gination; but all the ideas of imagination, excepting the few that are 
termed ſimple ideas, are parts of trains or tribes. in the order they 
were received: as if I think of a ſphinx, or a. griffin, the the fair face, 
bofom, wings, claws, tall, are all complex ideas in the order they 
were received: and it behoves the writers, who adhere to this de- 
finition, to determine, how ſmall the trains muſt be, that ſhall be 
calivd imagination; and how great thoſe, that ſhall be called mernoryq, 
Others have thought that the ideas of memory have a greater viva- 
city than thoſe of imagination: but the ideas of a perſon in lep, or 
in a waking reverie, where the trains connected with ſenſation are un- 
interrupted, are more vivid and diſtinct thabthaſe of ads o that 
they cannot be diſtinguiſhed by this criterion. , 
The very ingenious author of the Eletnents of Criticidan bay 45 
ſeribed what he conceives to be a ſpecies of memory, and calls it ideal 
_ preſence}; but the inſtances he produces are the reveries of ſenſation, 
and are therefore in truth connections of the e though they 


| are recalled in the order they were receive. fro 10 


The ideas connected by aſſociation are in common aAſcourls attri- 
buted to memory, as We talk of memorandum-rings, and tie a knot 
on our handkerchiefs to bring ſomething into our minds at a diſtance 
of time. And a ſehool- boy, who can repeat a thouſand unmeaning 
lines in Taly's Grammar; is ſaid to have a good memory. But theſe 
have been already ſhewn' to belong t tothe claſs of W 3 . are 


termed ideas of ſu Sgeſtion. : 1 
8 9 5 1. Laſtly, 
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II. Laſtly, the method already explained of claſſing ideas into thoſe 
W: | Rota by irritation, ſenſation, volition, or nc we hope will 

de found more convenient both for explaining the operations of the 
£ mind, and for comparing them with thoſe of the body; and for the 
1 illuſtration and the cure of the diſeaſes of both, and which we n 
beere recapitulate. 4. 
| 1. Irritative ideas are thoſe, which are coded by tation. which : 
is excited by objects external to the organs of ſenſe: as the idea of 
that tree, which either I attend to, or which I ſhun in walking near 
it without attention. In the former caſe it is termed: perception, in 
the latter it is termed fimply an irritative idea. 

2. Senſitive ideas are thoſe, which. are preceded by the ſenſation of | 

pleaſure or pain; as the ideas, which conſtitute our dreams or reve- 

W this is called imagination. 
23 Voluntary ideas are thoſe, e are 8 by 1 
exertion, as when 1 "oe the _— backwards: this is called re- 
collection. Wy 

4. Aﬀociate ideas are thoſe,. 1 are F by other et or 
als motions, as when we think over or repeat. the alphabet by 
rote in its uſual order z or * a tune we are accuſtomed to; this 1 18 
called ſuggeſtion. - £5 

III. 1. Perceptions fomify thoſe (9g 1 are e preceded 55 ir- 
itarion and ſucceeded by the ſenſation of pleaſure or pain, for what- | 
ever excites our attention intereſts us; that is, it is accompanied with 
pleaſure or pain; however tight e be the Segres.! or tit of 
_ of them. 

- © The word memory 8 two claſſi of 11 0 LE thoſe which 
are preceded by voluntary exertion, Or thote Which are OP" by 
THe: aſſociations with other ideas. 

2. Reaſoning is that operation of the enſorium. by Na MY WC ex- 
cite two or many tribes of ideas; and then re-excite the ideas, in 
We 185 differ, or eorreſpond. If We determine this difference, it 

58 | F is 


of, 


Caliban. 
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1 called judgment ; : if we in vain r endeavour to determine. 0 it * called 
55 doubting. OI - 1) 'x 


If we NAS gat wy He, 3 in which they Aike, it is called dib. 5 
peel hig; If we re-excite thoſe, in which they e it! is 


5 valled comparing. 


3. Invention is an operation I the enters, 8 Which we Sluts 


tarily continue. to excite one train of idexs, ſuppoſe the deſign of 


raiſing water by a machine; and at the ſame time attend to all other 


P which are connected with this by every kind of catenation; 
and combine or peice: them TOP for the ha mor of obtaining 


| ſome end. 


For we can create en new, we can ay combine or ſeparate 


. the ideas, which we have already regeived by our perceptions: thus 
if I wiſh to repreſent a monſter, I call to my mind the ideas of every 
thing diſagreeable and horrible, and combine the naſtineſs and glut- 


tony of a hog, the ſtupidity and obſtinacy of an aſs, with the fur and 


awk wardneſs of a bear, and call the new combination Caliban. Vet 
ſuch a monſter may exiſt ; in nature, as all his attributes are parts of 
nature. So when 1 with to repreſent every thing, that is excellent, 
and amiable; When I combine benevolence with cheerfulneſs, wiſ- 
dom, knowledge, taſte, wit, beauty of perſon, and elegance of 
manners, and aſſeciate them in one lady as a pattern to the world, 
it is called invention; di ſuch a perſon may exiſt, —fuch a perſon 


does exiſt It is — who is as much a monſter . 


4. In reſpect to ee we are e only ms of our ex- 


iſlence, when we think about it; as we only perceive the lapſe of 


time, when we attend to it ; when we are buſied about other objects, 


neither the lapſe of time nor the conſciouſneſs of our own exiſtence 


can occupy our attention. Hence, when we think of our own ex- 


iſtence, we only excite abſtracted or reflex ideas (as they are termed), 
of our principal pleaſures or pains, of our deſires or averſions, or of the 


81 . 2 | 6”; | figure 


cc oe wn vs | 
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. figure, ſolidity, colour, or other properties of our bodies, and call that 
act of the ſenſorium a conſciouſneſs of our exiſtence. Some philoſo- 
phers, I believe it is Des Cartes, has ſaid, *©I think, therefore I exiſt.“ 


But this is not right reaſoning, becauſe thinking is a mode of exiſtence; 


and it is thence only ſaying, I exiſt, therefore I exiſt. For there 
are three modes of exiſtence, or in the language of grammarians three 


kinds of verbs. Firſt, ſimply I am, or exiſt. Secondly, Iam aQing, 
or exiſt in a ſtate of activity, as I move. Thirdly, I am ſuffering, or 
gary in a ſtate of being acted upon, as I am moved. The when, and 
the where, as applicable to this exiſtence, depends on the ſucceſſive 
| motions of our own or of other bodies; and on- their ref] en, ſitua- 
e as ſpoken of Sect. XIV. 2. 5. | 
5. Our identity is known by our acquired habits or e d trains 
of ideas and muſcular motions; and perhaps, when we compare in- 
fancy with old age, in thoſe alone can our identity be ſuppoſed to exiſt. 
For what elſe-is there of ſimilitude between the firſt ſpeck of living 
entity and the mature man ?—every deduction of reaſoning, every . 
timent or paſſion, with every fibre of the corporeal part of our ſyſtem, 
has been ſubject almoſt to annual mutation; while ſome catenations 
alone of our ideas and muſcular actions have continued in part un- 8 
r en TEC £443 
By the facility, with which we can in our waking hoes voluntarily 
produce certain ſucceflive trains of ideas, we know by experience, 
that we have before reproduced them; that is, we are conſcious of a 
time of our exiſtence previous to the preſent time; that is, of our iden- 
tity now and heretofore. It i is theſe habits of action, theſe catenations 
of ideas and muſcular motions, which begin with life, and only ter- 
minate with it; and which we can in ſome meaſure deliver to our 
poſterity; ; a8 explained i in Sect. SALINE | 
6. When the progreſſive motions of external bodies make a part of 
our preſent catenation of ideas, we attend to the lapſe of time; which 
9988 the longer, the more frequently we thus attend to it; as when 


we 
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we expect ſomething at a certain hour, which much intereſts us, 
Whether it be an agreeable or diſagreeable event; or when we count 
5 hy paſſing ſeconds on a ſtop-watch. 


When an idea of our own perſon, or a reflex 15 ob our ir pleaſures 


| 21 pains, deſires and averſions, makes a part of this catenation, it is 
termed conſciouſneſs; and if this idea of conſciouſneſs makes a part of 
a catenation, Which we excite by recollection, and know by the facility 


with which we excite it, that we have before e 10 it 18 
f called identity, as explained above. | 
-. In reſpe& to free will, it is certain, that we cannot vm to chink 


of i new train of ideas, without previoufly thinking of the firſt link of 


it; as I cannot will to think of a black ſwan, without previouſly think- 


ing of a black ſwan. But if I now think of a tail, I can voluntarily 


recollect all All animals, which have tails; my will is ſo far free, that 1 


can purſue the ideas linked to this idea of tail, as far as my knowledge 
of the ſubject extends; but to will without motive is to will without 
defire or averſion; which is as abſurd as to feel without pleaſure or pain; 

s. So far are we governed by the 
catenations of motions, which = both the body and the n af 


_= are both ſoleciſms in the term 


man, and which begin with our irritability, and end with it. 


- 
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8 Er VI. 


or INSTINCT» | 


nmap EQUIDEM CREDO, | QUIA $IT DIVINITUS ILLIS. | 
„ INGENIUMs aur AU FATO PRUDENTIA MAJOR. 


I RG. GEORG. L. I. 41 5 


| x.  Infindtiue affins Abel. of comate len, II. 975 the 1 ad motions 


E the fatus in the womb. III. Some animals 7 more perfettly farmed than 
Others before nativity. Of learning to walk. V. Of the ſwallowing, breath- 
ing, ſucking, pecking, and lapping of young 0 V. Of the ſenſe of ſmell, 
and its uſes to animals. Why cats do not eat their kittens. VI. Of the accu- 


ra of fight in mankind, and their ſenſe of beauty. Of the ſenſe of touch; in ele- 
3 5 monkies, beavers, men. VII. Of natural language. VIII. The 


- origin of natural language: 1. the language of fear; 2. of grief ; 3. Of tender 


enn 4. M ſerene pleaſure; 5. of anger; 6. & attention. IX. , Artificial 
language of turkies, hens, ducklings, wagtails, cuckoas, rabbits, dogs, and 
_ #ightingales, X. Of muſic; of tooth-eage;, of a good ear; of architecture. 
XI. Of acquired knowledge ; of foxes, rooks, feildfares, lapwings, dogs, cats, 
Horſes, crows, and pelicans. XII. Of birds of paſſage, dormice, ſnakes, bats, 
1 e guails, ringdoves, fare, chaffinch, hoopae, chatterer, hawyfnch, ergſs- 
ill, rails and cranes. XIII. Of birds neſts; of the cuckoo; of ſwallows neſts; 
of the taylor bird. XIV. Of the old ſoldier ; of baddocks, cods, and dog fiſp ; 
of the remora; of crabs, berrings, and ſalmon. XV. of JPiders, caterpillars, 
"ants, and the ichneumon. XVI. 1. Of locuſts, gnats; 2. bers; 3. dormice, 
— worms, ants, and wa: XVII. . the n that ee man 
from the brutes. 


PE 
4 


ö x ALL 3 e . of 3 rat Tag which entity 
= to digeſt their aliment, produce their ſecretions, repair their injuries, 
or increaſe their growth, are daf wel without our attention or con- 
98 ſeiouſneſs. 


„ oer ins river. ser xur 


ſciouſneſs. They exiſt as well in our ſleep, as in our waking hours, 
as well in the foetus during the time of geſtation, as in the infant 
after nativity, and proceed with equal regularity in the vegetable as 
in the animal ſyſtem. Theſe motions have been ſhewn in a former 
part of this work to depend on the irritations of peculiar fluids, and as 
they have never been claſſed amongſt the n actions of — * 
are precluded from our preſent diſgubfition.”/ Fi 

But all thoſe actions of men or animals, bar are 88455 with con- 
ſeioſaels, and ſeem neither to have been directed by their appetites, 
taught by their experience, nor deduced from obſervation or tradition, 
have been referred to the power of inſtinct. And this power has been 
explained to be a divine ſomething, a kind of inſpiration ; whilſt the 
poor animal, that W ity has. been Ny little better Land a 
machine! 

The Elben, chat Wen a a0 a 1 the 888 
the paint, that we receive from heat, cold, hunger, or other 1 injuri- 
ous Circumſtances, excite us to general locomotion. : and our fenſes are 
ſo formed and-couftituted by the hand of nature, that certain objects 
preſent us with pleafure, others wich pain, and we are induced to ap- 
proach and embrace . to axoid: and «bkor thoſe, as ſuch Tnla-. 
tions direct us. 
Thus the palates of Gwe animats are | gratefully affected by the 
ale of fruits, others of grains, and others of fleſh ;, and they 
are thence inſtigated to attain, and. to conſume thoſe materials; 3, and. 
dre furniſhed with. powers al muſcular n and of EM N 

per for ſuch purpoſes. 
. . Theſe ſenſations and. e canfiitute.a part Xq our © as our 
muſcles and bones conſtitute another part: and hence they may alike 
de termed natural or connate 3 but neither of them can properly be 
termed inſfinctive: as the word inſtinct in its uſual aeceptation refers. 
: "w= to the ations of animals, as above rar he © origin of theſe 
iti. 18 the ſubje& of our . euquiry. 


The 


ö * 
* 


SecT. XVI. 2. OF INSTINCT. 5 


The reader is intreated carefully to attend to this definition of in- 


Ainctive ackious, leſt by uſing the word inſtinct without adjoining any 


accurate idea to it, he may not only include the natural deſires of love 
and hunger, and the natural ſenſations of pain or pleaſure, but the 
figure and contexture of the body, and the faculty of mn itſelf un- 
der this general term. 1 
II. We experience ſome ſenſations, and perform ſome ations before 
our nativity; the ſenſations of cold and warmth, agitation and reſt, 
fulneſs and inanition, are inſtances of the former; pot the repeated 


| ſtruggles of the limbs of the foetus, which begin about the middle of 
"geſtation, and thoſe motions by which it frequently wraps the um- 


bilical chord around its neck or body, and even ſometimes ties it on 


a knot; are inſtances of the latter. .Smellic” I Midwifery, (Vol. 7 


p- 182). c 
1 4 due attention to theſe 8 many of the Alions of 


young animals, which at firſt ſight ſeemed only referable to an inex- 


plicable inſtinct, will appear to have been acquired like all other ani- 

mal actions, that are attended with. conſciouſneſs, by rhe repeated 

efforts of our muſeles under the conduct of our ſenſations or de efires. 
The chick in the ſhell begins to move its feet and legs on the ſixth 


day of incubation (Mattreican, p. 138); or on the ſeventh day, 


(Langley); afterwards they are ſeen to move themſelves gently in 


the liquid that ſurrounds them, and to open and ſhut their mouths, 
{Harvei, de Generat. p. 62, and 197. Form de Poulet. ii. p. 129). 
Puppies before the membranes are broken, that involve them, are 
ſeen to move themſelves, to put out their tongues, and to open and 


| ſhut their mouths, (Harvey, Gipſon, Riolan, Haller). And calves 


lick themſelves and ſwallow many of their hairs before their nativity : 
5 which howevet puppies do not, (Swammerden, p 319. Flemyng 


e Phil. Tran, Ann. 175 5. 42). And towards the end of geſtation, the 
foetus of all animals are proved to drink part of the liquid in Which 
they ſwim, (Haller. Phyſiol. T. 8. 204). The white of egg is found 


Wi. 
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in the mouth and oizzard of the chick, and is nearly or quite con- 
| ſumed before it is hatched; (Harvei de Generat. 58). And the liquor 
amnii is found in the mouth and ſtomach of the human foetus, and of 
calves; and how elſe ſhould that excrement be produced in the in- 
teſtines of all animals, which is ' voided in great quantity ſoon after 
their birth; Gipſon, Med. Eflays, Edinb. V. i. 13. Halleri Phyſiolog. 
T. 3. p. 318. and T. 8). In the ſtomach of a calf the quantity of 
this liquid amounted to about three pints, and the hairs amongſt it 
were of the ſame colour with thoſe on its ſkin, (Blaſii Anat. Animal, 
p. m. 122). Theſe fats are atteſted. 10 ny other Wau of en 
behdes thoſe above mentioned. 

III. It has been deemed a ſurpriſing 8 of inſtinct, that Gurs 
and chickens ſhould be able to walk by a few efforts almoſt immedi- 
ately after their nativity: whilſt the human infant in thoſe countries 
where he is not incumbered with clothes, as in India, is five or ſix 
months, and in our climate almoſt a twelvempath, before he can 
ſafely ſtand upon bis feet. 8 gs. "4 
The ſtruggles of all animals in the womb muſt reſemble their WHY 
of ſwimming, as by | this kind of motion they can beſt change their 
attitude m water. But the ſwimming of the calf and neben re- 
ſembles their manner of walking, which they have thus in part ac- 
quired before their nativity, and hence accompliſh it afterwards with 
very few efforts, whilſt the ſwimming of the human creature re- 
ſembles that of the e and totally differs from * 0 of 
walking. in (1h, N 
There is 000 ce to TY attended to in this fiir, + thin 
not only the growth of thoſe; peculiar parts of animals, which are firſt 
wanted to ſecure: their ſubſiſtence, are in general furtheſt advanced 
before their nativity: but ſome animals come into the world more 

completely formed throughout their whole ſyſtem than others: and 
are thence much for warder ih all their habits of motion. Thus the 
colt, and the lamb, are much more perfect animals than the blind 


3 i at 4 
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puppy, and the naked rabbit ; and the chick of the pheaſant, and the 


partridge, has more perfect plumage, and more perfect eyes, as well 


as greater aptitude to locomotion, than the callow neſtlings of the 
dove, and of the wren. The parents of the former only find it ne- 
ceſſary to ſhew them their food, and to teach them to take it up; 


whilſt thoſe of the latter are obliged for many days to obtrude it into | 
their gaping mouths. 


IV. From the facts mentioned in 1 No. 2. of this Section, it is evinced 


that the fœtus learns to ſwallow before its nativity; for it is ſeen to 
open its mouth, and its ſtomach is found filled with the liquid that fur- 
rounds it. It opens its mouth, either inſtigated by hunger, or by the 


irkſomeneſs of a continued attitude of the muſcles of its face; the 
liquor amnii, in which it ſwims, is agreeable to its palate, as it con- 


ſiſts of a nouriſhing material, (Haller Phyſ. T. 8. p. 204). It is 


tempted to experience its taſte further in the mouth, and by a few 


efforts learns to ſwallow, in the ſame manner as we learn all other 
animal actions, which are attended with conſciouſneſs, by he repeated 


efforts of our muſcles under the conduct of our ſenſations or volitions. 


The inſpiration of air into the lungs is ſo totally different from 


that of ſwallowing a fluid in which we are immerſed, that it cannot 
be acquired before our nativity. But at this time, when the circula- 


tion of the blood is no longer continued through the placenta, that 


ſuffocating ſenſation, which we feel about the precordia, when we 


are in want of freſh. air, diſagreeably affects the infant : and all the 


(33 


muſcles of the body are excited into action to relieve this oppreſſion ; 


*thole of the breaſt, ribs, and diaphragm are found to anſwer this pur- 
poſe, and thus reſpiration is diſcovered,” and is continued throughout 
our lives, as often as the oppreſſion begins to recur. Many infants, 
both of the human creature, and of quadtupeds; ſtruggle for a minute 
after they are born before they begin to breathe, (Haller Phyſ. T. 8. 

p-. 400. ib. pt. 2. p. 1). Mr. Buffon thinks the action of the dry air 
upon the r nerves of {mell of new- born animals, by producing an en- 
1 2 5 deavour 
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deavour to ſn662e, may contribute to induce this firſt inſ piration, aud 
that the rarefaction of the air by the warmth of the lungs contributes 
to induce expiration, Hiſt. Nat. Tom. 4. p. 174. Which latter it 
may effect by producing a diſagreeable ſenſation by its delay, and a 
_ conſequent effort to relieve it. Many children ſneeze before they 
reſpire, but not all, as had as I have n or can learn from | 
others. 

At length, by the Siredtion «ſi its ſenſe of ſraell, or bs this n 
care of its mother, the young animal approaches the odoriferous rill 
of its future nouriſhment, already experienced to ſwallow. But in 


the act of ſwallowing, it is neceſſary nearly to cloſe the mouth, 


whether the creature be immerſed in the fluid it is about to drink, ar 
not: hence, when the child firſt attempts to ſuck, it does not ſlight- 
ly compreſs the nipple between its lips, and ſuck as an adult perſon 
would do, by abſorbing the milk; but it takes the whole nipple into 
its mouth for this purpoſe, compreſſes it between its gums, and thus 
repeatedly chewing (as it were) the nipple, preſſes out the milk; ex- 
actly in the ſame manner as it is drawn from the teats of cows by 
the hands of the milkmaid. The celebrated Harvey obſerves, that 
the feetus in the womb muſt have ſucked in a part of its nouriſhment, 
becauſe it knows how to ſuck the minute it is born, as any one may 
experience by putting a finger between its lips, and becauſe in a few. 
days it forgets this art of ſucking, and cannot without ſome difficulty 
again acquire it,  (Exercit. de Gener. Anim. 48). 8 e W ; 
tion is made by Hippocrates. 

A little further experience teaches the young — to "PE "IE NY 
ſorption, as well as by compreſſion; that is, to open the cheſt as in 
the beginning of reſpiration, and thus to rarefy the air in the mouth, 
that the preſſure of the denſer external ee N contribute to 

force out the milk. þ 
The chick yet in as hell has i to drink 8 ein a part 
= of oe WR of * ed fe for its food; but not *. experienced how 


to 
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abe up and ſwallow ſolid ſeeds, or grains, is either taught by the 


ſolicitous induſtry of its mother; or by many repeated attempts is 
enabled at length to ian and to [wallow this king of nutri- 
ment. 


And eien though thaw aw how to Ry 0 hen * HY 
dem their previous experience in ſwallowing, and in reſpiration; yet 
are they long in acquiring the art of lapping with their tongues, which 


from the flaccidity of their cheeks, and length of their Wa nete is after- 
wards a more convenient way for them to Nane in water. | 


V. The ſenſes of ſmell and taſte in many other 9 greatly e ex- 


cel thoſe of mankind, for in civilized ſociety, as our victuals are ge- 


nerally prepared by others, and are adulterated with falt, ſpice, oil, 


* 


and empyreuma, we do not heſitate about eating whatever is ſet before 

us, and neglect to cultivate theſe fenſes: mn other animals try 
every morſel by the ſmell, before they take it into their mouths, aud 
by the taſte before they ſwallow it: and are led not only each to his 
proper nouriſhment by this organ of ſenſe, but it alſo at a maturer age 
directs them in the gratification of their appetite of love. Which may 
be further underſtood by confidering the ſympathies of theſe parts de- 


[ſcribed in Claſs IV. 2. 1.7. While the human animal is directed to 


the object of his love by his ſenſe of beauty, as mentioned in No. VI. 


*6f this Section. Thus ei Georg. III. 250. 


"Mona video ut tota tremor pertentat equorum | 
Corpora, fi tantum notas odor attulit auras ? 55 
Nonne canis nidum veneris naſutus odore 
Qverit, et erranti trahitur ſublambere lingua? 
Reſpuit at guſtum cupidus, labiiſque retractis 
Elevat os, trepidanſque novis percutitur ſtris, 
Inſerit et vivum felici vomere ſemen.— 
Quam tenui filo cæcos adnectit amores 
. d nen, monet renovare favillam! 
| | — ANON. 


— 
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The following curious experiment is related by Galen. On diſ- 
ſecting a goat great with young I found a briſk embryon, and having 
detached it from the matrix, and ſnatching it away before it ſaw its 
dam, I brought it into a certain room, where there were many veſſels, 

ſome filled with wine, others with oil, ſome with honey, others: with 
milk, or ſome other liquor; and in others were grains and fruits; we 
firſt obſerved the young animal get upon its four; and walk ; then it 
ſhock itſelf, and afterwards ſcratched its fide with one of its feet: then 
we ſaw it ſmelling to every one of theſe things, that were ſet in the 
room; and when it had ſmelt to them all, it drank up the milk. 7 

L. 6. de locis. cap. 6. T 

Parturient 5 as 6 ani . pod Go, are * by 

their ſenſe of ſmell to eat the placenta as other common food; Why 
then do they not devour their whole progeny, as is repreſented in an 
agantient emblem of Time ? This is ſaid ſometimes: to happen in the 
unnatural ſtate in which we confine ſows; and indeed nature would 
ſeem to have endangered her offspring in this nice circumſtance! But 
at this time the mur of the milk in the tumid teats of the mother 
excites her to look out for, and to deſire ſome unknown circumſtance 
to relieve her. At the ſame time the ſmell of the milk attracts the 
<xortions of the I animals towards its aan and thos: ne de- 
and her little progeny are led to receive and to communicate e pleaſure 
by this moſt beautiful contrivance. ö 

VI. But though the human ſpecies in fame of their Hat dens arc 
much inferior to other animals, yet the accuracy of the ſenſe of touch, 
which they poſſeſs in ſo eminent a degree, gives them a great ſuperi- 
ority of underſtanding; as is well obſerved by the ingenious Mr. Buf- 
fon. The extremities of other animals terminate in "HY and hoofs, 
and claws, very unſit for the ſenſation of touch; whilſt the human 
hand 1s finely adapted- io encompaſs | its = with this organ of 
ſenſe. on | 
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The elephant is indeed endued With a fine ſenſe of feeling at the 
extremity of his proboſcis, and hence has acquired much more accu- 


rate ideas of touch and of fight than molt other creatures. The two 


following inſtances of the eit f theſe animals may entertain the 
reader, as they were told me by ſome gentlemen of diſtinc obſerva- 
tion, and undoubted veracity, who had been much converſant with 
our caſtern ſettlements. Firſt, the elephants that are uſed to carry 
the baggage of our armies, are put each under the care of one of the 
natives of Indoſtan, and whilſt himſelf and his wife go into the woods 
to collect leaves and branches of trees for his food, they fix him to the 
ground by a length of chain, and frequently leave a child yet unable 
to walk, under his protection: and the intelligent animal not only de- 


ſends it, but as it creeps about, when it arrives near the extremity of 


his cham, he wraps his trunk gently round its body, and brings it 
again into the centre of his circle. Secondly, the traitor clephants 
are taught to walk on a narrow path between two pit- falls, which are 


_ covered with tur, and then to go into the woods, and to ſeduce the 
wild elephants to come that way, who fall into theſe wells, whilſt he 


paſſes. ſafe between them: and it is univerſally obſerved, that thoſe 
wild elephants that eſcape the ſnare, purſue the traitor with the ut- 
moſt vehemence, and if they can overtake him, which ſometimes hap- 
Nas, they always beat him to death. | 

Fhe monkey has a hand well enough adapted for the ſenſe of touch, 
which contributes to his great facility of imitation ; but in taking ob- 


jects with his hands, as a ſtick or an apple, he puts his thumb on the 


| ame fide of them with his fingers, inſtead of counteracting the preſ- 
ſure of his fingers with it: from this neglect he is much {SP in ac- 
quiring the figures of objects, as he is 8 able to determine the diſ- 


tances or diameters of their parts, or to diſtinguiſh their vis inertiæ 


from their hardneſs. Helvetius adds, that the ſhortneſs. of his life, 
0 his being fugitive before mankind, and his not inhabiting all climates,, 
combine to prevent his improvement. (De VEſprit, v1; p.) There 


18 


2 
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is however at this time an old monkey ſhewn in Exeter Change, 
. London, who having loſt his teeth, when nuts are given him, takes 
a ſtone into his hand, and cracks them with it one by one; thus uſin g 
tools to effect his purpoſe like man king. 

The beaver is another animal that makes much uſe of is TOY 
and if we may credit the reports of travellers, is poſſeſſed of amazing 
ingenuity. This however, M. Buffon affirms, is only where they 

exiſt in large numbers, and in countries thinly peopled with men; 
while in France in their Weck ſtate wen ſhew no uncommon in- 

genuity. OST 1 
Indeed all the ON REY that TO SAFER ai; uſe 
their fore-limbs in ſome meaſure as we-uſe our hands, as the cat, 
ſquirrel, tyger, bear and lion; and as they exerciſe the ſenſe of touch 
more univerſally than other animals, fo are they more ſagacious in 
watching and ſurpriſing their prey. All thoſe birds, that uſe their 
claw's ar hands, as the hawk, parrot, and cuckoo, appear to be more 
docile and intelligent; thought oor e tribes of birds have i more 
| acquired Knowledge. N „%ͤͤũùũ ine TE HS 

Now as the images, that are W on the retina of the eye, are no 
other than ſigns, which recall to our imaginations the objects we had 
before examined by the organ of touch, as is fully demonſtrated by 
Dr. Berkley in his treatiſe on viſion ; it follows that the human crea- 
ture has greatly more accurate and diſtinct ſenſe of viſion than that of 
any other animal. Whence as he advances to maturity he gradually 
acquires a ſenſe of female beauty, which at this time directs him to o the 
object of his new . 1 0 
Sentimental love, as Gdipgvihes ha the animal 1 paſſion of that 

name, with which it is frequently accompanied, conſiſts in the 
deſire or ſenſation of beholdiog, Ar. and faluting a beautiful 
object. 

The chariRerifiis of beauty therefore i is that 5 it is tithe object of love; ; 


and though many other objects are in common language called beauti- 
f ; N ful, 
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ul, yet they are only called fo metaphorically, and ought to 10 termed 
agreeable. A Grecian temple may give us the pleaſurable idea of 
ſublimity, a Gothic temple may give us the pleaſurable idea of va- 
riety, and a modern houſe the pleaſurable idea of utility; muſic and 
poetry may inſpire our love by aſſociation of ideas; but none of theſe, 
except mctaphorically, can be termed. beautiful, as we have no wiſh 
to embrace or ſalute them. 
Our perception of beauty conſiſts in our recognition by the ſenſe of 
viſion of thoſe objects, firſt, which have before inſpired our love by 
the pleaſure, which they have afforded to many of our ſenſes; as to 
our ſenſe of warmth, of touch, of ſmell, of taſte, hunger and thirſt ; 
and, ſecondly, which bear any analogy of form to ſuch objects: * 17 
When the babe, ſoon after it is born into this cold world, is applied 
to its mother's boſom; its ſenſe of perceiving warmth is firſt agree- 
ably affected; next its ſenſe of ſmell is delighted with the dove 
of her milk; then its taſte is gratified by the flavour of it; -after- 
wards the appetites of hunger and of thirſt afford pleaſure by the poſ- 
ſeſſion of their objects, and by the ſubſequent digeſtion of the ali- 
ment; and, laſtly, the ſenſe of touch is delighted by the ſoftneſs and 
| ſmoothneſs of the milky fender the ſource of ſuch ewe, of hap- 
pineſs. 
All theſe various Mid of pleaſure at length become eite with 
the form of the mother's breaſt ; which the int embrace with its 
hands, preſſes with its lips, and watches with its eyes; and thus ac- 
quires more accurate ideas of the form of its mother's boſom, than of 
the odour and flavour or warmth, which it perceives by its other 
ſenſes. And hence at our maturer years, when any object of viſion is 
preſented to us, which by its waving or ſpiral lines bears any ſimili- 
tude to the form of the female boſom, whether it be found in a land- 
ſcape with ſoft gradations of riſing and deſcending ſurface, or in the 
forms of ſome antique vaſes, or in other works of the pencil or the 
chiſſel, we feel a general glow of delight, which ſeems to influence all 
our ſenſes; and, if the object be not too large, we experience an at- 
U traction. 


* 
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traction to embrace it With our arms, and to Galute at with our lips, 
as we did in our early infancy the boſom of our mother. And thug 
we find, according, to the ingenious idea of Hogarth, that the waving 
lines of beauty were originally taken from the temple of Venus. 
This animal attraction is love; which is a ſenſation,” when the ob- . 
ject is preſent ; and a defire, when it is abſent. Which conſtitutes 
the pureſt ſource of human felicity, the cordial drop in the otherwiſe 
vapid cup of life, and which overpays mankind for the care and la- 
bour, which are attached to the ge en of his g e above : 
other animals. 7190 * 
It ſhould have been obſerved, that PERS as well as fond legs 
enters into our idea of a beautiful object, as a good complexion for in- 
ſtance, becauſe. a fine or fair colour is in general a ſign of health, and 
conveys. to us an idea of the warmth of the object; and a pale 
coupcadnce on the OF won” an . of its oY cold to Wo 
touch. | 

It * before WN that young 3 WR their bs to if 
tinguiſh the forms of things, as well as their fingers, and hence we 
learn the origin of our inclination to Aae Denotifal oſs with! our 


lips. Gi tt 


VII. There are two ways by Sich we Ne e . 
the paſſions of others: firſt, by having obſerved the effects of them, 
as of fear or anger, on our own. bodies, we know at Gght when 50 | 
are under the influence of theſe affections, So when two cocks are 
preparing to fight, each feels the feathers riſe round his own neck, 
and knows from the ſame fign the diſpoſition of his adverſary: and 
children long before they can ſpeak, or underſtand the language of 
their parents, may be frightened by an angry Oy or Rnd : 
by ſmiles and blandiſhments. 

Secondly, when we put ourſelves TO the attitude that any ie | 
naturally occafious, we ſoon in ſome degree acquire that paſſion ; 

hence when thoſe that ſcold indulge themſelves in loud oaths, and 
. | pt violent 
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violent actions of the arms, they increaſe their anger by the mode of 
expreſſing. themſelves: and on the contrary the coùnterfeited ſmile of 
pleaſure in diſagreeable company ſoon brings along with it a portion 
of the reality, as is well illuſtrated by Mr. Burke. (Eflay on the Su- 
blime and Beautiful.) 

This latter method of entering into the paſſions of others is ren- 
el of very extenſive uſe by the pleaſure we take in imitation, 
which i is every day preſented before our eyes, in the actions of chil- 
dren, and indeed in all the cuſtoms and faſhions of the world. From 
this our aptitude to imitation, ariſes what is generally underſtood by 
the word ſympathy ſo well explained by Dr. Smith of Glaſgow. 
Thus the appearance of a cheerful countenance gives us pleaſure, and 
of a melancholy one makes us ſorrowful. Yawning and ſometimes 
vomiting are thus propagated by ſympathy, and ſome people of deli- 
cate fibres, at the preſence of a ſpectacle of miſery, haye felt pain in. 
the ſame parts of their own bodies, that were diſeaſed or mangled ; in 
the other, Amongſt the writers of antiquity Ariſtotle thopght = 
aptitude to imitation an eſſential property of the human ſpecies, and 
calls man an imitative animal. To ov pupwpevov. _ 

"Theſe then are the natural ſigns by which we weer and each 
| other, and on this ſlender baſis 1s built all human language. For 
without ſome natural ſigns, no artificial ones could have been invented 
or underſtood, as is very ingeniouſly obſerved by Dr. Reid. (Inquiry 
into the Human Mind.) 

VIII. The origin of this univerſal language i is a Ejet of the Dick. 
eſt curioſity, the knowledge of which has always been thought utterly 
inacceſſible. A part of which we ſhall however here attempt. 

Light, ſound, and odours, are unknown to the fœtus in the womb, 
which, except the few ſenſations and motions already mentioned, 
ſleeps away its time inſenſible of the buſy world. But the moment * 


arrives into day, he begins to experience many vivid pains and plea- 
ſures ; theſe are at the ſame time attended with certain muſcular mo- 
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tions, and from this their early, and individual aſſociation, they ac- 
* habits * en together, that are afterwards indiffoluble. | 


1. Of Fear. 


5 1 As ſoon as the young TOE is lan the firſt important 3 
that occur to him, are occaſioned by the oppreſſion about his pre- 
cordia for want of reſpiration, and by his ſudden tranſition from ninety- 
eight degrees of heat into ſo cold a climate. He trembles, that is, he 
exerts alternately all the muſcles of his body, to enfranchiſe himſelf 
from the oppreſſion about his boſom, and begins to breathe with fre- S 
quent and ſhort reſpirations; at the ſame time the cold contracts his 1 
red ſkin, gradually turning it pale; the contents of the bladder and of 3 
the bowels are evacuated: and from the experience of theſe firſt diſ- 
agreeable ſenſations the paſſion of fear is excited, which is no other 
than the expectation of difagrecable ſenſations. This early aſſociation 
of motions and ſenſations perfiſts throughout life ; . the paſſion of fear 
produces a cold and pale ſkin, with tremblings, quick reſpiration, 
and an evacuation of the bladder and bowels, and thus conſtitutes the 
natural or univerſal language of this paſſion. * 
On obſerving a Canary bird this morning, January 28, 1772, at 
the houſe of Mr. Harvey, near Tutbury,-in Derbyſhire, I was told | 
=_ it always fainted away, when its cage was cleaned, and deſired to ſee 
=. - - | the experiment. The cage being taken from. the ceiling, and its 
| bottom drawn out, the bird began to tremble, and turned quite white 
about the root of his bill: he then opened his mouth. as if for breath, 
and reſpired quick, ſtood ſtraighter up on his perch, hung his wings, 
ſpread his tail, cloſed his eyes, and appeared quite ſtiff and cataleptic 
for near half an hour, and at length with much trembling and N | 
reſpirations ee came ny” to himſelf, JF 
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2. ov Gif: 


"That the W 6 of 5 noſtrils may be kept always | 


a, for the better perception of odours, there are two canals, that 


conduct the tears after they have done their office in moiſtening and 
cleaning the ball of the eye into a ſack, which is called the lacrymal 


ſack; and from which there is a duct, that opens into the noſtrils: 
the aperture of this duct is formed of exquiſite ſenſibility, and when 


it is ſtimulated by odorous particles, or by the dryneſs or coldneſs of the 
air, the ſack contracts itſelf, and pours more of its contained moiſture ; 
on the organ of ſmell. By this contrivance the organ. is rendered 
more fit for perceiving ſuch odours, and is preſerved from being in- 
jured by thoſe that are more ſtrong or corroſive. Many other recep- 


tacles of peculiar fluids diſgorge their contents, when the ends of their 


ducts are ſtimulated ; as the gall bladder, when the contents of the 
duodenum ſtimulate the extremity of the common bile duct: and the 


falivary glands, when the termination of their ducts in the mouth are 


excited by the ſtimulus of the food we maſticate. Atque veſiculæ ſe- | 


| minales ſuum exprimunt fluidum glande penis fricats. 
The coldneſs and dryneſs of the atmoſphere, compared with the 


warmth and moiſture, which the new-born infant had juſt before 


experienced, diſagreeably affects the aperture of this lacrymal ſack : 


the tears, that are contained in this fack, are poured into the noſtrils, 
and a further ſupply 1s ſecreted by the lacrymal glands, and diffuſed 


upon the eye· balls; as is very vifible in the eyes and noſtrils of chil- 


dren ſoon after their nativity. The ſame happens to us at our ma- 


turer age, for in ſebere froſty weather, ſnivelling and tears are pro- 
duced by the coldneſs and dryneſs of the air. 


But the lacrymal glands, which ſeparate the tears from the blood, 
| are ſituated on the upper external part of the globes of each eye; and, 


43 9 


when 
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when a greater quantity of tears are wanted, we contract the fore- 
head, and bring down the eye · brows, and uſe many other diſtortions 
of the face, to compreſs theſe glands. © WE. 
| Now as the ſuffocating ſenſation, that produces reſpiration, 1s re- 
s. almoſt as ſoon as | perceived; and does not recur again: this 
diſagrecable irritation of the lacrymal ducts, as it muſt frequently 
recur, till the tender organ becomes uſed to variety of odours, is one 
of the firſt pains that is repeatedly attended to: and hence throughout 
our infancy, and in many people throughout their! lives, all diſagtee- 
able n are attended with ſnivelling at the noſe, 4 profuſion 
of tears, and ſome peculiar diſtortions of countenance: according to 
the laws of early aſſociation before mentioned, FO conflitures ing ü 
natural or univerſal language of grief. eee e 
Vou may aſſure yourſelf of the truth of this ebferyation;” ir 500 
with attend to what paſſes, when you read a diſtreſsful tale alone; 
before the tears overflow your eyes, you will invariably feel a titilla- 
tion at that extremity of the lacrymal duct, which terminates in the 
noſtril, then _ e bupuf b wy "__ met ow re rern 
of. tears. 74 

ene aw, that the ERP 1055 ſheds tears in e the ame 

| has been ald of the hind, and _ _ animals. e 


1 


* 


3. Of Tender 22 


; The viſt moſt lively ee of ion that the infant * 

after its nativity, is excited by the odour of its mother's milk. The 
| organ of ſmell is irritated by this perfume, and the laerywal. ſack 
empties itſelf into the noſtrils, as before explained, and an increaſe of 
tears is poured into the eyes. Any one may obſerve this, when very 
Young infants are about to fuck; "oY at thoſe "Op e of life, the 
4, 16 20 | | ſenſation 
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ſenſation affects the organ of ſmell, much more powerfully, than 
after the repeated habits W ſmelling has inured it to odours of common 
| ſtrength: and in our adult years, the ſtronger ſmells, though they 
are at the ſame time agreeable to us, as of volatile e continue to 
5 produce an increaſed ſecretion of tears. 
This pleaſing ſenſation of ſmell is followed by the early affection of 
55 the infant to the mother that ſuckles it, and hence the tender feelings 
of gratitude and love, as well as of hopeleſs grief, are ever after joined 
with the titillation of the extremity of the lacrymal ducts, ang a 8 
tears. 
Nor is it ſingular, that the WL ſack ſhould be influenced by 
pleaſing ideas, as the fight of agreeable food produces the ſame effect 


on the ſalivary glands. Ac dum vidimus inſomniis ave en ſi 
mulaerum tenditur penis. | 


Lambs ſhake or wriggle their tails, 2 at the time when they firſt. 
ſuck,.to. get free of the hard excrement, which had been long lodged: 
in their bowels. Hence this becomes afterwards a mark of pleaſure in 
them, and in dogs, and other tailed animals. But cats. gently extend 
and contract their paws. when they are pleaſed, and purr by drawing 
in their breath, both which reſemble their manner. of fucking, and. 
thus become their language of pleaſure, for theſe animals having col- 


lar-bones uſe their paws ws: en when ee en, which 1 dogs and 
_ do not. | 


4. Of Serene Pleaſure. 

„„ the action of ſuckin g, the lips of the infant are cloſed around 
the nipple of ifs mother, till he has filled his ftomach, and the plea- 
ſure occaſioned by the ſtimulus of this grateful food ſucceeds. Then: 
: Uh - oro .of the Roy fatigued by the continued action of ſuck»: 


ing 
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ing, is n and the antagoniſt muſcles of the face gently acting, 


produce the ſmile of pleaſure: as cannot but be ſeen by all who are 


converſant with childee. of 

Hence this ſmile during our lives is cine with gentle iufure; : 
it is viſible in kittens, and puppies, when they are played with, and 
tickled; but more particularly marks the human features. For in 


children this expreſſion of pleaſure is much encouraged, by their imi- 


tation of their parents, or friends ; who. generally addreſs them with 
a ſmiling countenance: and hence ſome nations are more remarkable 
for the gaiety, and others for the gravity of their looks, 2 


1 \ 


5. Of Ange . 


Lt 
- 
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1 language of anger in all animals; and a preparation for theſe actions 


is the natural language of threatening. Hence the human creature 


dlenches his fiſt,, and ſternly ſurveys. his adverſary, as if meditating 


where to make the attack; the ram, and the bull, draws himſelf 
ſome ſteps backwards, and levels his horns; and the. horſe, as he 


* 


fights by ſtriking with his hinder feet, turns his heels to his foe, and 


bends back his ears, to liſten out the place of his airs that the 
threatened blow. my not be mann. 


6. . Of Anention. | 
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-Thek eye bas in ati once e but half our lerizon, uy that only in the 


day, and our ſmell informs us of no very diſtant objects, hence we 
confide pals in the b of hearing t to ca us of danger : 
mY | $ 15 When 
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when we hear any the ſmalleſt ſound, that we cannot immediately 
account for, our fears are alarmed, we ſuſpend our ſteps, hold every 
muſcle ſtill, open our mouths a little, erect our ears, and liſten to 
gain further information: and this by habit becomes the general 
language of attention to objects of ſight, as well as of hearing and 
even to the ſueceſſive trains of our 6s. 4p. « 23 

The natural language of violent pain, which is expreſſed by writh- 

ing the body, grinning, and ſcreaming; and that of tumultuous 
8 pleaſure]} expreſſed in loud woos new : belong to Section XXXIV. on 
Diſeaſes from Volition. 

IX. It muſt have already appeared to the reader, chat all hs ant- 
mals, as well as man, are poſſeſſed of this natural language of the 
paſſions, expreſſed in ſigns or tones; and we ſhall endeavour to evince, 
that thoſe animals, which have preſerved themſelves from being en- 
- flaved by mankind, and are aſſociated in flocks, are alſo poſſeſſed of 
5 ſome artificial language, and of ſome traditional knowledge. 

The mother-turkey, when the eyes a kite hovering. high in air, 
has either ſeen her own parents thrown into fear at his ende, or 
has by obſervation been acquainted with his dangerous deſigns upon 
her young. She becomes agitated with fear, and uſes the natural 
language of that paſſion, 0 young ones catch the fear by 21 88 

and in an inſtant conceal themſelves in the graſs. 27 1 
At the ſame time that ſhe ſhe ws her fears by her geſture wa de- 
5 portment, "the uſes a certain exclamation, Koe- ut, Koe- ut, and the 

young ones afterwards know, when they hear this note, though they 
do not ſee their dam, that the preſence of their e is denounced, 
an hide themſelves as before. ; 

The wild tribes of birds have very Meggen W of * 
: in 2 their enemies, by obſerving the deſtruction they make among their 
progeny, of which every year "laws a ſmall part eſcapes to maturity: 
but to our domeſtic birds theſe opportunities ſo rarely occur, that 


their knowledge of their diſtant enemies muſt frequently be de- 
anos X __ hvered 
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| livered by tradition in the manner above explained, e many 


Senerations. | 
This note of danger, as well: as the other notes. a the mother- | 


1 turkey, when ſhe calls her flock to their flood, or to ſleep under her 


Wings; appears to be an artificial language, both as expreſſed by the 
mother, and as underſtood by the progeny. For a hen teaches this 
language with equal eaſe to the ducklings, ſhe has hatched from ſup- 
poſitious eggs, and educates as her own offspring: and the wagtails, 
or hedge- ſparrows, learn it from the young cuckoo their faſter nurſ- 

ling, and ſupply him with food long after he can fly about, whenever 
they hear his cuckooing, which Linneus tells us, is his call of hun- 
ger, (Syſt. Nat. 55 And all our domeſtic animals are readily taught to 
come to us for food, when 'we uſe o one tone of voice, ang; to * from 
Io anger, when we uſe another. ed ve. ning "36 
| Rabbits, as they cannot eaſily articulates 3 abs are formed 
into ſocieties, that live under ground, have a very different method of 
giving alarm. When danger is threatened, they thump on the 
ground with one of their bindet feet, and produce a ſound, that can 
be heard a great way by animals near the ſurface of the earth, which 
would ſeem to be an artificial ſign both ram its ROT and its 
aptneſs to the ſituation of the animal. 1518 5 
The rabbits on the iſland of Sor, near e e white fleſh, 
and are well taſted, but do not burrow in the earth, ſo. that we may 
ſuſpect their digging themſelves houſes in this cold climate is au ac- 
quired art, as well as their note . en wa 8 Voyage. to 
Senegal). E 1255 
The N of age is | another e curious note a 8 and ala = 
brane; to be an acquired language, rather than a natural fign: for . in 
the ifland of Juan Fernandes, the dogs did not attempt to bark, till 
ſome Europeap dogs were put among. them, and then they gradually ; 
begun to imitate them, but in, a ſtrange manner at firſt, as if they 
were learning. a khing that. was not natural to them, (Voyage to 
112711 | - 2. | South 
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; South! America by Don G. Juan, and Don Ant. de Ultoa B. 2. 
| 8 alſo . that the Jogs of South Amar do not bark 
at rangers, (Syſt. Nat.) And the Entogean dogs, that have been 
carried to Guinea, are ſaid in three or four generations to ceafe to bark, 
and only howl, like the dogs that are natives of that <ul Om? 
Diſplayed, Vol. XVII. p. ad. 


A circumſtance not diſſimilar to this, and equally curious, is men- 


tioned by Kircherus. de Muſurgia, in his Chapter de Luſciniis. 


That the young nightingales, that are hatched under other birds, 
never ſing till they are inſtructed by the company of other nightin- 
gales. And Jonſton affirms, that the nightingales that viſit "Scot- 
land, have not the ſame harmony as thoſe of Italy, (Pennant's Zoo- 
; logy, octavo, p. 255); which would lead us to ſuſpe& that the ſing- 
ing of birds, like human muſic, is an artificial language rather than a 
natural expreſſion of paſſion. | 


X. Our muſic like our language, is perhaps eaticaly conſtituted of 


artificial tones, which by habit ſuggeſt certain agreeable paſſions. 
For. the ſame combination of notes and tones do not excite devotion, 
love, or poetic melancholy i in a native of Indoſtan and of Europe. 

And the Highlander has the ſame warlike ideas annexed to the 


ſound of a bagpipe (an inſtrument which an Engliſhman derides), as 
the Engliſhman has to that of a trumpet or fife,” (Dr. Brown's 


Union of Poetry and Muſic, p 1 ) So the muſic of the Turks 
zs very different from the Nag, and the people of Fez and Morocco 
17 have again a different kind, which to us appears very rough and hor- 


rid, but is highly pleaſing. to them,“ (L Arte Armoniaca a Giorgio 
Antoniotto). Hence, we ſee why the Italian opera does not delight 5 


an untutored Engliſhman ; and why thoſe, who are unaccuſtomed to 


Rh muſie, ate more pleaſed with a tune, the ſecond c or third time they 


hear it, than the firſt. For then the ſame melodious train of ſounds 
"I excites the melancholy, they had learned from the ſong ;. or the lame 
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vivid combination of them recalls all the wirthi ideas of the dance 
and company. | PREY 
Even the ſounds; that were once liſfugicable to us, may by habit ; 
be aſſociated with other ideas, ſo as to become agreeable. Father 

Lafitau, in his account of the Iroquois, ſays the muſic and dance 


bf thoſe Americans, have ſomething 1 in them extremely barbarous, 


which at firſt diſguſts. We grow Teapnciled to them by degrees, 
and in the end Paten of them with pleaſure, the ſavages vero 
are fond of them to ditraQion,” (Meeurs des Savages, Torn. ii.) 
There are indeed a few ſounds, that we very generally areas 
with agreeable ideas, as the whiſtling of birds, or purring of animals, 
that are delighted; and ſome others that we as generally aſſociate 
with ages ble ideas, as the cries of animals in pain, the hiſs of 
| Tote of them in anger, and the midnight howl of beaſts of prey. Vet 
ve teceive no terrible or ſublime ideas Hons the lowing of a cow, or 
the braying of an aſs. Which evinces, that theſe emotions are 
owing to previous aſſociations. So if the rumbling of a cartiage in 
the ſtreet be for.a moment miſtaken for thunder, we receive a ſub- 
line ſenſation, which ceaſes as 5 ſoon as we know it is the noiſe of a 
. coach . „ PROE- 70.7, 57007 
There are other Aülggtbeable 3 that are ſaid to ſet the teeth 
on edge; which, as they have always been thought a neceſſary effect 
of certain diſcordant notes, become a proper fubject of 'our enquiry. . 
Every one in his childhood' has repeatedly bit a part of the glaſs or 
earthen veſſel, in which his food has been given him, and as thence I 
bad a ver) difagreeable ſenſation in the teeth, which ſenſation was de- 
ſigned by nature to prevent us from exerting them on objects harder 
than, thettſelves, | The harting ſound Produced between the cup and 
the teeth 1s 18 always attendant on this difagreeable ſenfation': and ever 
after When {ich a ſound is accidentally produced by the confficr of 
two hard bodies, we feel by e o of eas: the” concomitant Sib 
agreeable Renſation 3 in "GER." n d or, 
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Others have in their infancy frequently held the corner of a ſilk 
handkerchief in their mouth, or the end of the velvet cape of their 
coat, whilſt their companions in play have plucked it from them, and 
have given another diſagreeable ſenſation to their teeth, Which has 
atterwards recurred on tobelnag thoſe materials. And the fight of a 

Enife drawn along a china plate, though no ſound is excited by itz 

and even the imagination of ſuch a knife and plate ſo ſcraped together, 
I know by repeated a e will produce the fame difagreeable 
W; ſenſation of the teeth. . 

Theſe circumſtances indiſputably prove, that this ſenſation of the 
tooth- edge is owing to aſſociated ideas; as it is equally excitable by 
"light, touch, bearing, or imagination. 

Aft reſpect to the artificial proportions of ſound excited by. cnſicel 
inſtrtlients, thoſe, who have early in life aſſociated them with agree- 
able ideas, and have nicely attended to diſtinguiſh them from each 
other, are ſaid to have a good ear, in that country where ſuch pro- 
portions are in faſhion: and not from any ſuperior perfection in the 
organ of nne or 1 e eg Rv . certain ſounds 
and paſſions: 

1 have obſerved a child to 4 extuiſtly aelighted with muſic, and 
who could with great facility learn to ſing any tune that he heard 
diſtinctly, and yet whoſe organ of hearing was ſo imperfect, that it 
Was b ererfeb ! to « ger jouder t to him 1 in common converſation than t to 
others. e e 15 y 

Our muſic, like our eher Aan to have no 5 Wundztsen mn 
nature, they are both arts purely of human creation, as they imitate 
| nothing.” And the profeſſors of them have only claſſed thoſe cireum- 
ſtances, chat are moſt agreeable to the accidental taſte of their age, or 
country; and have called it Proportion. But this proportion muſt 
Always fluctuate, as it reſts ot the caprices, that are introduced into 
our minds by our various modes of education. And theſe fluctuations 
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| of taſte muſt become more frequent in the preſent age, where mau- 


kind have enfranchiſed themſelves: from the blind obedience to the 


rules of antiquity in ben Ne N lene: . . of Rc. 
See Se. XII. No. 7. 3. i 


XI. There are many articles of Lode which: the uote; in 
cultivated countries feem to learn very early in their lives, either 
from each other, or from experience, or obſervation: : one of the moſt 

general of theſe is. to avoid mankind.” There is ſo great a reſemblance 

in the natural language « of the paſſions of all animals, that we gene- 

; rally know, when they are 10 a pacific, or in a malevolent humour, 
i they have the ſame knowledge of us; and hence we can ſcold them 

from us by ſome tones and geſtures, and could poſſibly attract them 

to us by others, if they were not already apprized of our general ma- 

levolence towards them. Mr. Gmelin, Profeflor at Peterſburg, aſ- 

ſures us, that in his journey into Sibe: ia, undertaken by order of the 

Empreſs of Ruſſia, he ſaw foxes, that expreſſed no fear of himſelf or 

cocnpanions, but permitted him to come quite near them, having 

never ſeen the human exeat ure befor: And Mr. Bongainville relates, 

that at his arrival at the Malouine, or Falkland's Iſlands, which. were 

| Ez TH not inhabited by men, all the animals came abqut himſelf and his 
= ; people; the fowls ſettling upon their hende aud ſhoulders,. and the 
Hr ho | quadropeds running about their feet. Fromithe.difficulty of acquir- 
ing the confidence of old animals, and the eaſe of taming young ones, 
it appears that the fear, they all conceive-at the fi icht of mankind, is 
an acquired article of knowledge: LY 
This knowledge is more nicely underſtood Sa MR ig ho are #1 

„ into ſocieties, and build, as it were, cities over our heads; 5 

they evidently diſtinguiſh, that the danger is greater when a man. is 

armed with a gun. Every one has ſeen this, who in; the ſpring of 
the year has walked under a rookery with a gun in his hand: the in- 
babitante of the trees rife on their wings, and. ſeream to tbe mes 
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young to. ſhrink into their neſts from the ſight of the enemy. The 
vulgar obſerving this circumſtance fo uniformly to occur, aſſert that 
rooks can {ſmell gun-powder. 
The fieldfairs, (turdus pilarus) which breed in Nr and come 
Weber in the cold ſeaſon for our winter berries; as they are aſſociated 
in flocks, and are in a foreign country, have evident marks of keeping 
a kind of watch, to remark and announce the appearance of danger. 
On approaching a tree, that is covered with them, they continue fear- 
leſs till one at the extremity of the buſh riſing on his wings gives a 
loud and peculiar note of alarm, when they all immediately fly, ex- 
cept one other, who continues till you approach ſtill nearer, to cer- 
tify as it were the reality of the danger, and then he alſo ew e re- 
| peating the note of alarm. | 
And in the woods about Senegal there i is a bird called uett · uett 
; by the negroes, and ſquallers by the French, which, as ſoon as they 
ſiee a man, ſet up a loud ſeream, and keep flying round him, as if their 


intent was to warn other birds, which upon hearing the cry im- 


mediately take wing. | Theſe birds ate the bane of ſportſmen, and 
frequently put me into a paſſion, and obliged me to ſhoot them, 
(Adan ſon's Voyage to Senegal, 78). For the ſame intent the 
leſſer birds of our climate ſeem to fly after a hawk, cuckoo, or 
el, and ſeream to prevent their companions from being furpiiſed 
by the general enemies aft Wen or of their es and Pro- 
Zeny. 9145 a> Mig :: 6 
But Fa PURE 3 uvialis Lin) whit, her unfledged 
offspring run about the marſhes, where they were hatched, not on ly 
gives the note of alarm at the approach of men or dogs, that her 
young'may conceal themſelves; but flying and ſcreaming near the 
__ adverſary, ſhe appears more ſolicitous and impatient, as Ne recedes 
from her family, and thus endeavours to miſlead him, and frequently 
1 ſucceeds i in her deſign. Theſe laſt inſtances are ſo appoſite to the ſitu- 
ation, rather than to the natures of the creatures, that uſe them; and 
! 1 | | 
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are ſo ſimilar to tlie actions of men in the ſame . that we 
cannot but believe, that they proceed from a ſimilar principle- 
On the northern coaſt of Ireland a friend of mine faw: WILLY 2 
hundred erows at once preying upon muſcles ;: each crow. took a 
Pen up iuto the air twenty or forty yards high, and let it fall on 
the ſtones, and thus by breaking the ſhell, got poſſeſſion of the ani- 
mal. A certain philoſopher” (I think it was Anaxagoras) walking 
along the ſea-ſhors to gather ſhells, one of theſe unlucky birds miſ- 
taking his bald head for a ſtone, dropped a ſhell- fiſ On 5 _> 
killed at once @ philoſopher and ab buſter: to 5900 . 
Our domeſtic animals, that have ſome liberty, are a poſſeſſeciof : 
forne peculiar traditional knowledge: dogs and cats have been forced 
into each other's ſociety, though naturally animals of a very different 
kind; and have hence learned from each other to eat the knot-graſs, 
when they are fiek, to promote vomiting. I bave ſeen a cat miſtake 
the blade of barley for this grafs, which evinces it is an acquired knows 
ledge. They have al ſo learnt of each other to eover their excrement 
and urine; about a ſpoonful of water was ſpilt upon my bearth from 
the tea - kettle, and I obſerved a kitten cover it with aſhes. Henee 
this muſt alſo be an acquired art, as the creature took the _—_ 
tion of it. Te * at 43H8 v * 0 an i Th 920 
To preſerve this fur clean; and elpbetitty: their hikers, 4s 
waſh their faces, and generally quite behind their ears, every time 
they eat. As they cannot lick thoſe places with their tongues, they 
firſt wet the inſide of the leg with; faliva, abd: then repeatedly waſh 
their faces with it, which muſt originally be an effect of reaſoning, 
becauſe a means is uſed to produce an effect; and ſeems afterwards to 
be ee or WR by e ir the e 175 of human 
ans; Lf: ik X24 = 1. I 
Mr. Looking; a very intelligent friend of mine, f a cat etch a 
trout by darting upon it in a deep clear water at the mill at Weaford, 
a near Lichfield. | The cat belonged to Mr. * Who had often 
; | 8 ſeen 


* 


Seer! XVI. Ir. OF INS TIN TJ. 6 


ſeen her catch fiſh in the ſame manner in ſummer, when the mill- pool 
was drawn ſo tow, that the fiſh could be ſeen. I have heard of other 
cats taking fiſh in ſhallow water, as they ſtood on the bank. This 
ſeems a natural art of taking their prey in cats, which their acquired 
delicacy by domeſtication N in general prevented them from uſing, 
* their deſire of eating fiſh/ continues in its original ſtrength, 
Mr. White, in his ingenious: Hiſtory of Selbourn, was Faden to a 
cat's ſuckling a young bare, which followed her about the garden, 
and came jumping to her call of affection. At Elford, near Lich 
feld, the Rev. Mr. Sawley had taken the young ones out of a hare, 
which was ſhot; they were alive, and the cat, who had juſt loſt her 
own kittens, carried them away, as it was ſuppoſed to eat them; but 
it preſently appeared, that it was affection not hunger which incited: 
re as ſhe ſuckled them, and brought them up as choir mother, 
Other inſtances of the miſtaken application of what has been 
tetmed inſtin& may be obſerved in flies in the night, who miſtaking 
4 candle for day- light, approach and periſh i in the flame. So the pu- 
trid ſmell of the ſtapelia, or carrion- flower, allures the large fleſh- fly 
to depoſit its young Worms on its beautiful petals, which Peril there 
for want of nouriſhment, This therefore cannot be a neceſſary 1 in- 
| ſtinck, becauſe the creature miſtakes the application of it. 
Though in this country horſes ſhew little veſtiges of policy, yet in: 
the deſerte of Tartary, and Siberia, when Hönted by the Tartars they 
are ſeen to form a kind of community, ſet watches to prevent their 
being ſurpriſed, and have commanders, who direct, and haſten. their 
flight, Origin of Language, Vol. I. p. 212. In this country,. where: 
5 or fixe horſes travel in a line, the firſt always points his ears for- 
ward, and the laſt points his back ward, while the intermediate ones. 
ſeem quite careleſs in this reſpect; which ſeems a part of poucy to. 
prevent ſurpriſe. As all animals depend moſt on the ear to apprize 
tbem of the approach of danger, the eye taking in only half the ho- 
h zon at ** and horſes poſſeſs a great nicety of this ſenſe ; as ap- 
3 8 5 I pears 
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pears from their mode of fighting mentioned No. 15 5. of this Section, 
as well as by common obſervation. 6 | 

There are ſome parts of a horſe, which he cannot conveniently a 
when they itch, as about the ſhoulder, which he can neither bite 
with his teeth, nor ſcratch with his hind foot; when this part itches, 
he goes to another horſe, and gently bites him in the part which he 
Wines to be bitten, which is immediately done by his intelligent 
friend. I once obſerved a young foal thus bite its large mother, who 
did not chooſe to drop the graſs ſhe had in her mouth, and rubbed her 
noſe againſt the foal's neck inſtead of biting it; which evinces that 
| the knew the deſign of her progeny, and was not 1 8 by a ne- 
ceſſary inſtinct to bite where ſhe was bitten. 

Many of our ſhrubs; which would otherwiſe afford an agteceble 


food to horſes, ate armed with-thorns or prickles, which ſecure them 


from thoſe animals; as the holly, hawthorn,  gooſeberry, gorſe. In 
the extenſive. moorlands of Staffordſhire, the horſes have learnt to | 
ſtamp upon a gorſe-buſh with one of their fore- feet for a minute to- 
gether, and when the points are broken, they eat it without injury. 
Which is an art other horſes in the fertile parts of the county do not 
poſſeſs, and prick their mouths till they bleed, if they are induced by 
hunger or caprice to attempt eating gorſe. . 
_ . Swine have a ſenſe of touch as well as of ſmell at the end of their 
noſe, which they uſe as a hand, both to root up the ſoil, and to turn 
over and examine objects of food, ſomewhat like the proboſcis of an 
elephant. As they require ſhelter from the cold in this climate, they 
have learnt: to collect ſtraw in their mouths to make their neſt, when 
the wind blows cold; and to call their companions by repeated cries 

to aſſiſt in the work, and add to their warmth by their numerous bed- 
fellows. Hence theſe animals, which are eſteemed ſo unclean, have 
alſo learned never to befoul their dens, Where they have liberty, with 
their own excrement; an art, which cows and horſes, which have 
open hovels to run into, have never acquired. I have obſerved great 
31 120 ; 7 ſagacity 
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lagacity i in ſwine; but the ſhort lives we allow them, and their ge- 
neral confinement, prevents their improvement, which might pro- 
bably be otherwiſe greater than that of dogs. | 
Inſtances of the fagacity and Wenge of animals are very nu- 
merous to every obſerver, and their docility in learning various arts 
from mankind, evinces that they may learn ſimilar arts from their 
cov ſpecies, and thus be e of much acquired and traditional 
knowledge. 
A dow whoſe natural prey is ſheep, is taught by mankind, not 
lay to have them unmoleſted, but to guard them; and to hunt, to 
ſet, or to deſtroy other kinds of ds, as birds, or vermin ; and in 
ſome countries to catch fiſh, in others to find truffles, and to praQtiſe 
a great variety of tricks; is it more ſurpriſing that the crows ſhould 
teach each other, that the hawk can catch leſs birds, by the ſuperior 
ſwiftneſs of his wing, and if two of them follow him, till he ſucceeds 
in his deſign, that they can by force ſhare a part of the capture? 
This I have formerly obſerved with attention and aſtoniſhment. 
There is one kind of pelican mentioned by Mr. Oſbeck, one of 
Linnæus's travelling pupils (the pelicanus aquilus), whoſe. food is 
| fiſh; and which it takes from other birds, becauſe it 1s not formed to 
catch them itſelf ; hence it is called by the Engliſh a Man-of-war-bird, 
Voyage to China, p. 88. There are many other intereſting anec- 
dotes of the pelican and cormorant, collected from authors of the beſt 
authority, in a well- managed Natural Hiſtory for W publiſhed 
by Mr. Galton. Johnſon. London. 
And the following narration from the very accurate Monf Adan- 
ſon, in his Voyage to Senegal, may gain credit with the reader : as his 
-employment in this country was folely to make obfervations in natu- 
ral hiſtory. On the river Niger, in his road to the iſtand Griel, he 
faw a great number of pelicans, or wide throats. They moved 
with great ſtate like ſwans upon. the water, and are the largeſt bird 
next to the oftrich ; the bill of the one I killed was upwards of a foot 
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and half long, and the bag faſtened underneath it held two and twenty- 
pints of water. They ſwim in flocks, and form a large circle, which 
they contract afterwards, driving the fiſh before them with their 
legs: when they ſee the fiſh in ſufficient number confined in this 
ſpace, they plunge their bill wide open into the water, and ſhut it 
again with great quickneſs. They thus get fiſh into their throat- 
bag, which they eat afterwards on ſhore at their leiſure.“ P. 247. 
XII. The knowledge and language of thoſe birds, that Sn 
bs change their chmate with the ſeaſons, is ſtill more extenſive: as they 
perform theſe migrations in large ſocieties, and are leſs ſabje& to the 
power of man, than the reſident tribes of birds. They are ſaid to 
follow a leader during the day, who is occaſionally changed, and to 
keep a continual cry during the night to keep themſelves together. 
It is probable that theſe emigrations were at firſt undertaken as acci- 


dent directed, by the more adventurous of their ſpecies, and learned | 2 


from one another like the diſcoveries of mankind in navi gation, * 
| following circumſtances ſtrongly ſupport this opinion. 
1. Nature has provided theſe animals, in the climates hdd they 
are produced, with another reſource : when the ſeaſon becomes too 
cold for their conſtitutions, or the food they were ſupported with 
ceaſes to be ſupplied, I mean that of ſleeping. Dormice, ſnakes, 
and bats, have not the means of changing: their country; the two 
former from the want of wings, and the latter from his being not 
able to bear the light of the day. Hence theſe animals are obliged to 
| make uſe of this reſource, and fleep during the winter. And thoſe 

ſwallows that have been hatched too late in the year to acquire their 

full ſtrength of pinion, or that have been maimed by accident or 
diſeaſe, have been frequently found in the hollows of rocks on the ſea 
coaſts, and even under water in this torpid ſtate, from Which they 
have been revived by the warmth of a fire. This torpid ſtate of ſwal- 
lovys is teſtified by innumerable evidences both of antient and modern - 
dane. Ariſtotle ſpeaking of the ſwallows 7 A They paſs into 
warmer 


- ad 
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warmer ' climates in winter, if ſuch places are at no great diſtance; if 
they are, they bury themſelves in the climates where they dwell,” 
* Hiſt. c. 16. See alſo Derham' s Phyſ. Theol. v. ii. p. 177.) 
Hence their emigrations cannot depend on a neceſſary add. as the 
emi . themſelves are not neceſſary! / 
When the weather becomes cold, the ae in the neigh- 
ee aſſemble in large flocks; that is, the unexperienced attend 


thoſe that have before experienced the journey they are about to un- 


dertake: they are then ſeen ſome time to hover on the coaſt, till there 
is calm weather, or a wind, that ſuits the direction of their flight. 
Other birds of paſſage have been drowned by thouſands in the ſea, or 
have ſettled on ſhips quite exhauſted with fatigue. And others, either 
by miſtaking their courſe, or by diſtreſs of weather, have arrived in 
countries where they were never ſeen before: and thus are evidently 
ſubject to the ſame hazards that the human en undergo, in the 
execution of their artificial purpoſes. 
3. The fame birds are emigrant from 6 countries and not ſo 
from others: the ſwallows were ſeen at Goree in January by an in- 
genious philoſopher of my acquaintance, and he was told that they 
continued there all the year; as the warmth of the climate was at all 
ſeaſons ſufficient for their own conſtitutions, and for the production of 
the flies that ſupply them with nouriſhment. Herodotus ſays, that in 
Libya, about the ſprings of the N ile, the ſwallows continue all the 
3 (L. 2.) 7 3-0 

© Quails (tetrao corturnix, Lib, ) are winds of * gen the dow 
_ of Barbary to Italy, and have frequently ſettled in large ſhoals on ſhips 

fatigued with their flight. (Ray, Wiſdom of God, p. 129. Derham 

| Phyſic. Theol. v. ii. p. 178.) Dr. Ruſſel, in his Hiſtory of Aleppo, 
obſerves that the ſwallows viſit that country about the end of Febru- 
| ary, and having hatched their young diſappear about the end of July; 
and returning again about the beginning of October, continue about a 


fortuight, and Wo again diſappear. (P. 70.) 
F | When 
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When my late friend Dr: Chambres, of Derby, was on the illand 
of Caprea i in the bay of Naples, he was informed that great flights of 
quails annually ſettle on that iſland about the beginning of May, in 
their paſſage from Africa to Europe. And that they always come 
when the ſouth-eaſt wind blows, are fatigued when they reſt on this 
iſland, and are taken in ſuch amazing quantities and fold to the Con- 
tinent, that the inhabitants pay the biſhop his ſtipend, out of, the m_ 
fits ariſing from the ſale of then. K 
The flights of theſe birds acroſs the ae ien near 
thies thouſand years ago. There went forth a wind from the 
Lord and brought quails from the ſea, and let them fall upon the 
camp, a day's journey round about it, and they w were two cubits above 
the earth,” (Numbers, Chap. ii. ver. 31.0 e wet 
In dur country, Mr. Pennant informs us, that ime quiails migrate; 
ad others only remove from the internal parts of the iſland to the 
coaſts, (Zoology, octavo, 210.) Some of the ringdoves and ſtares 
breed here, others migrate, (ibid. 5 10, 514.) And the flender billed 
ſmall birds do not all quit theſe kingdoms in the winter, though the 
difficulty of procuring the worms and inſeQs, that they feed ons Top: 
plies the ſame reaſon far, migration to them all, (ibid, 5 11.) 
Linnæus has obſerved, that in Sweden the female chaffinches quit 


+ that country in September, migrating into Holland, and leave their 


mates behind till their return in ſpring. Hence he has called them 
Fringilla cælebs, (Amæn. Acad. ii. 42. iv. 595. Now in our cli- 
mate both ſexes of them are perennial birds. And Mr. Pennant ob- 
ſerves, that the hoopoe, chatterer, bawfinch, and croſsbill, migrate 
into England ſo rarely, and at ſuch uncertain times, as not to deſerve 
to be ranked among our birds of paſſage, ( ibid. E!! cf 

The water fowl, as geeſe and; ducks, are better We 57 long 
migrations, than the other tribes, of birds, as, when. the weather is 
poflibly procure ſome kindoof food from it. | . 


11 * F yh a : | | . 
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Hence in Siberia, as ſoon as the lakes are frozen, the water fowl, 


| which are very numerous, all diſappear, and are ſuppoſed to fly to 
warmer climates, except the rail, which, from its inability, for long 


flights, probably ſleeps, like our bat, in their winter. The follow - 
ing account from the Journey of Profeſſor Gmelin, may entertain the 


; | © reader. © In the neighbourhood of Kraſnoiark, amongſt many other 


when purſued never took flight, but endeavoured to eſcape by run- 
: ning. We enquired how theſe birds, that could not fly, could retire 


tars and Aſſanians, that they well knew thoſe birds could not alone 


| him to a warmer r climate.” 1 


1 
2 1 * 


?  Recapitulation. 


& 


1. All birds of paſſage can exiſt in the climates, where they. a are 
: produced. | : 


difficulties, that mankind are ſubject to in navigation. 


refident i in others. . 


or delivered by tradition from one generation of them to another. 


proper for the expected brood, the birds enter into a contract of mar- 


* 


emigrant water fowls, we obſerved a great number of rails, which 


into other countries in the winter, and were told, both by the Tar- 


paſs into other countries: but when the crains (les grues) retire in 
| autumn, each one takes a rail (un rale) upon his back, and carries 


2. They are ſubject i in 9 migrations to the fans aocidents and s 
3. The ſame ſpecies of birds nf from ſome cee, and a are 
From all theſe circumſtances it RE that the migrations of binds 


are not produced by a neceſſary inſtinct, but are accidental i improve- 
ments, like the arts among mankind, taught by their cotemporaries, 


XIII. In that . of the year which ſupplies the nouriſhment 


nage, and with joint labour conſtruct a bed for the reception of their 
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offipring.. Their choice of the proper ſeaſon, their contracts of mar- 
riage, and the regularity with which they conſttuct their neſts, have 
in all ages excited the admiration of naturaliſts; and: have always been. 
attributed: to the power of inſtinct, which, like the occult qualities 
of the antient pkitoſophers — e nde We —_ 
conſider them. in-their order. A rz 
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year. with their adapted food, and are covered with — from the | 


BR 


inclemency of the weather, lay their eggs at any ſeaſon: a which. 
evinces that the ſpring of the year is not pointed | out to them by a 
neceſſary inſtinck. 
Whilſt the Wild tribes of Wide chooſe PET time of the year . 4 
their acquired knowledge, that the mild temperature of the air is more 
convenient for hatching their eggs; and is ſoon likely to- ſupply that 
| Kind of nourifhiment; that is Wanted for their Youre.” Uf 

If the genial warmth of the ſpring produced the paſſion of love, as 
it expands:the foliage of trees, all othier animals ſhould feel its inffu- 
ence as well as birds: but, the viviparous' ereatures, As they- ſuckle- 
their young, that is, as they pre viouſſy digeſt the natural food, that 
it may better ſuit the tender ſtomachs of their offspring; experience 
the inſtuence of chis paſſion at all ſeaſons of the year, as cats and 
bitches The gramihivorous animals indeed generally produce their 
young about the time wen graſs is ſupplied in the; greateſt plenty, 
but this is w ” Ar y degree of exactneſs, as appears from our co.] ., 
ſheep, and hares, aud may be a part of the traditional wren, 
which ae learn from the exam 285 of thei My. 
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Their Contradt of TID. =. 29] 
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Nen t 5 ; 


Their ae paſſion, and their acquired pooled ge, that their 
Joint labour is neceffary t to procure. ſuſtenance for their numerous fa- 
mily, induces the wild birds to enter into a contract of marriage, 

which does not however take place among the ducks, geeſe, and 
: fowls, that are provided with their daily food from our barns. n 
An ingenious philoſopher has lately denied, that animals can enter 
: into contracts, and thinks this an eſſential difference between them 

and the human creature but does not daily obſervation convince us, 
that they form contracts of friendſhip with each. other, and with 
| mankind ? When puppies and kittens play together, is there not a 
tacit contract, that they will not hurt each other? And does not your 
favorite dog expect you ſhould give him his daily food, for his ſervices 
and attention to you ? And thus barters his love for your protection? 
In the ſame manner that all contracts are made 2 men, that do 
uot underſtand each others er lan gung ge. 
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i. They ſeem to be  inflruted . to , build their 18 198 die 
Aeration of | that, in which" they were educated, and from their 
knowledge of thoſe things, that are moſt agreeable “to their touch in 
affen to wamth. Wahn: and ans. Ae chooſe their ; 
ifrom, the rig 6 „Nor! is the Sree of their nals. a ee e 
unthought of; the finches, that build in green hedges, cover their 
habitations with green \moſs ; the ſwallow or martin, that builds 
93 81271ʃ 5 Z | 8 "_— 


wy a _"_ n 
Ly : | 


= A Se Sd Sui; 
6 2 £ ET _ againſt rocks and houſes, covers her's with was; whilſt the lark 


chooſes vegetable ſtraw Wan of the colqur of the ground ſhe inha- 
bits: by hs contrivatice, they. are all leſs liable to be diſcovered by 
their adverſari 


8. 
4. Not egen br b Malt gecko: v cdüttrü e alay $ 
of the falſte miürekiats, Hör in e lame fot FW RICH is dübther cir. 
— Elikifiiite Al alertailts, Wat WB Me kfb btfcroatten: ' 
bug o Wears Vote" k. &y 855 böte itt LidRfent e is an⸗ 
nually neſts CY by. Pato, pg III nch IP Polkas Ghdel tlie 
Ing RUE"; ol eb of ars. Nöt. ehen TEK cone nent 


5 — 14 4 
Ttuations for ed Belts, une build deset net Br igger ktlan a A man 5 


0 With aft opening like a men at the ſide, kelernblng that of | A 
mag 8. ec 8 18 built With 3 h, "Hig I ned with 
ns Pact eels 75 i e 
25 Shed 2 Ada liab eil d 8 rr 
80 the . \(coryus, .moneduta genera th bus in kay. 
esp 8, Or” der | the \roofs of | 9 ſes ;, ,, but + { Selbourn, ! in 
Southaniptonſhite, w 55 —f.— — 12. are not ſufficieatl ly nu- 
merous, theſe ſame birds b in Eifer Hit bu rrows. Ses a cu- 
rious account of theſe ene neſts in White's Hiſtory of Sel- 
bourn, p. 59. Can the ſkilful change of architecture in theſe birds 
and the ſparrows aboye- mentioned: be governed by inſtinct? Then 
they muſt have two inſtincts, one for common, . n other for 
 Extra6fdinary Geoafiohs.” ad of word b>Bonftnt Sd o men? wht Po 
have ſeefi® green worſted in à neſt which no kite exiſts in na- 
ture: and the do of chiſtles in thoſe neſts, that were by ſoine ac- 
ident conſtructed later inicklle ſummer, Whieh material could not be 
pröeure For the carter neſts E in many different elittiates they cannot 
Presbre the ſame Makerials, that they aſs in Gurs. And It is well 
Fawn, chat che chnary birds, that are propagated in this country, and 
the'finches, that are * taine, will vow their" neſts of any flexile 
i aisga 4 oO materials, 
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material that are given them, Plutarch, in * Book on Ri 3 
ſpeaking of the Nile, ſays, 1080 that the Gwallovs collect & material! 


when the waters regede, with Which they form neſts, that are lin- 


pery vious to water.” | And 1 in India there 1 is a ſwallow tht collect a 
Zlutingus ſub ance fot” this purpoſe, 'whofe neſt 1 18 eſculent, a Ne! 
dſtecmed a | princip pal rarity atnongſt epiciites; (Lin. Sy ſt. Nat. ; 80 
theſe muſt be conſtructed of "very diffetent"hia terials cb ud 
by the ſwallows of our country. e I e, le E 
| India the birds exert more enge! in bi ail their tnefts La a0. 
count of the  monkbys 4 ind makes: ſome fortn their denn neſts ih tlie 


thape of 4 purſe, deep and pen. at top'; " dth&hs" with Phböſt th? ik 


fide; and others; ſtill more cauticus, ith ati enftalice at "ths e Very iy 


bottom, forming their lodge near the furhmit. But dae ir bed 
5 will not eber ruft its elt to che extremity of A tender twig, but 


makes one moe Adee to ſafety 'by fixing it: to thee DI At 


picks up 4 dead let; ard es it to as SASHA tres ite Heiter 


bill being its gebdle, and its thread: ſore fine fibres; el Hing *Eoh- 


ſiſts of feathers, goffater, aid down; its eggs are wired; tis 


2 the bird light yellow, its length three inches, its weight three NRX. 


teenths of an 2 - {6 thit/the Materials of the heſtz Ang the welght 
- * the bird, ate net likely to draw dow am habitation? 6 mgliely kuf 


pended. A neſt of this bird is preſerved in the Britiſſ Muſeum, (Pen- 


nant's Indian Zoology). This calls to oné's mind the Moſaic ac- 


bunt ef the origin of mafikind the firſt dawhinng of att there af 


06 them, is tHat of ſewing leaves together! For r man other cute. 


iris? of e(6Az ald Nit kel Per for Children, -by Mr. ann. 
9 . London. Part I. Gen. Oriolus: :: 
g. Thöſe bifds that are Shake, up by "out ente, and Have bad 


WAe%olfhinbatioh with Sthiers'of theirs om in, Ipeeles, are very de- 
Arche if this seefulred knowledge; thèy are nòt only wery awkward 
Invtheccorfif uttion'df: their neſts; but generally ſoattet their eggs in 
various parts a the room or cage, where they are e ſeldom 
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vii no goof ed. ni al 
wk young ones, till, 7 Ealing in. he: fi attempt, they have 
learnt ſomething from their own obſctyation. | os 4 


$133 i $33 4.4 


7” During.the time of incubation birds are ſaid in general to thro 
— the ir eggs every. tay; ; ſome; cover them, when they leave. the neſt, as 
1 9 ducks 4 and geeſez in ſome. the male i is ſaid to brin g food to the female, 
that the may have. leſs ogcafion of abſence, in others he is ſaid to take 
her plabe, when ſhe goes in queſt of food; and all of them are ſaid to 
leave their eggs a ſhorter time in cold weather than in warm, In Se- 
negal hs e 1. fit ts on her eggs only during the night, leaving them 
in the day che heat oF the ſun; but at the Cape, of Good Hope, 
9 5 ſhe ts on them day and night... "36 
i ſhou be alked, what induces a bird to ſit weeks on its firſt 
_ eggs uncouleioys that a brood, of young ones will he the product ? 
The, anfwer. muſt be, that it is the ſame paſſion t that induces the hu- 
maß other, th Höch her offspring, whole nights. and days in her fond 
1 25 and preſs 3 it to her boſom, unconſcious. of its future growth 
to ſeuſe ang manhood, till obſeryation. or "traditiqn have informed 


her.,.. 1 3 Iten 21 281101 wth 55 1140 7127 Th 7-47 


a * 


An 83 e BY et to arſe has own chile 
and deliver themi to the care and proviſion of others; ſo is there one 
inſtunce of this vice in the feithered world. The cuekoo in ſome parts 
of England, as I am well informed by a very diſtin& and 1 ingenious 
gentleman, ' hatches: and educates, her own. young; whilſt in other 
parts ſhe builds no neſt, but uſes that of ſome leſſer bird, generally 
„ her of the wagtail, or! hedge ſparrow, ang epoliedgions 88 in 1 
{ takes no further care of her proge mx. FT; 
s the Rev. Mr. Stafford was- walking! in Gloſop Dale, in the Peak 
& Derbyſhire, . he faw a cuckoo riſe from Kt neſt. The neſt was on 
| {the ſtump of a tree, that had been ſome time felled, among ſome chips 
that were in part turned grey, ſo as much to reſemble the eolour of 
mme bird, in. this neſt were two: young cuck6os:: "tying a ſtring about 
ane leg of one FO, he pegged the. other end of it to the nn. 


and 


* 
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K and very frequently for many days beheld the old cackoo feed theſe her 
Vodus, as he ſtood very near them. 


Nor is this a new obſervation, though it is enticlf Sverlboked by 


ithe modern naturaliſts, for Ariſtotle ſpeaking of the cuckoo, aſſerts 
that ſhe ſometimes builds her neſt among broken rocks, and on high 


mountains, (L. 6. H. c. 10 ) but adds in another place that ſhe gene- 


rally poſſeſſes the neſt of another bird, TE: 5. HB; 0. 7. And Ni- 
phus ſays that cuckoos rarely build for themfelves, moſt frequently 


laying their eggs in the neſts of other birds, (Geſner, L. 3. de 


Coculo.) . 
The Philoſopher Who is acquainted with theſe facts concerning tlie 


cuckoo, would ſeem to have very little reaſon himſelf, if he could. 


imagine this neglect of her young to be a neceſſary inſtinct!? 


XIV. The deep receſſes of the ocean are inacceſſible to mankind, a 
which prevents us from having much knowledge, of the arts and go 


vernment of its inhabitants. 


1. One of the baits uſed by the Elben is an | aniinal called an or : 
Soldier, his fize and form are ſomewhat like the craw-fith, with this 
difference, that his tail is covered with a tough membrane inftead of 
'a ſhell; and to obviate this defect, he ſeeks out the uninhabited thell- 
of ſome dead fiſh, that is large enough to receive his tail, and carries 


1 about with him as part of his clothing or armour. 


2. On the coaſts about Nr where the bee cods,.. 1 
ha dog-fiſh, are in great abundance, the fiſhermen univerſally be- | 
lieve that the dog-fiſh make a line, or ſemicircle, to encompaſs A. 


| ſhoal of haddocks and cod,. confining them within certain limits near 


"the ſhore, and eating them as occafi ion requires. For the haddocks . 


and cod are always found near the ſhore without any dog-fiſh among 


tem. and the dog-fiſh further off without any | ' haddocks or cod; and 
Fet the former are known to prey upon the latter, and i in ſome years 
devour ſuch immenſe quantities a as to o render this fiſhery more N | 


n Folie. 
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42 The remora, "when % wiſhes to remove. hig ſituation, as he is 

a very flow ſwimmer, is content to take an outſide place on whatever 

.conveyance is going his way; nor can the cunning animal be tempted 

to quit his hold of a ſhip when ſhe is failing, not even for the lucre of 

A, piece of. pork, leſt it ſhould endanger the loſs of his Fichte : at 
N times he is eaſily caught with the hook. 

4. The crab- fiſh, like many other teſtaceous 3 annually 
Py ſhell ; 3 it is then i in a ſoft ſtate, covered only with a mucous 
membrane, and conceals itſelf in holes j in the ſand or under weeds ; * 
at this place a hard ſhelled erab always ſtands centinel, to prevent the 
ſea. inſects from-injuring the other in its defenceleſs ſtate; and the 

fiſhermen from his appearance know where to, find the loft ones, 
which they uſe for baits in catching other. _ 
And. though the hard ſhelled 8 when he i 1s on 1 Gets y. 1. 
"1 vances boldly t to meet the foe, and will with difficulty quit the field; 
yet at other times he ſhews great timidity, and has a Wonderful ſpegd 
in attempting his eſcape; and, if often interrupted, will pretend 
8 death like the ſpider, and watch an opportunity to ſink himſelf into 
1 the fand, keeping only his eyes above. My ingenious friend Mr. 
Burdett, Who favoured me with theſe accounts at the time he Was 
5 ſuryeying the, coaſts, thinks the commerce: between the ſexes takes 
Land at this time, and cake the courage of the creature, ou 


—_— 


| | tioned.” | £50. Bi 01 Saen boo 

. 8 -& Thats is 5 We on \ the. Kurt „ Lade An 1 about . 
| 8 feet high 0 here i in the ſalmon ſeaſon, many of the inhäbitant 8 

amuſe themſelves i in obſerving theſe fiſh leap. up the torrent. They 

dart themſelves quite out of the water as they aſcend, and Frequently 

af ©> | fall 


* 


„ 


Wy 


Scor. XVI. LN OF INST INCTY 175 
fall back any titttes before they ſurmount it, and 'baſkets/ made of 
twigs are placed near the edge of the 177 to catch TOY: in their 


fall. 


have obſerved, as I bs dt by a hos of water, which! deſthids 


from a ſtotte trough about two feet into a ſtream below, at particular 


ſeaſons of the year, a great number of little fiſh called minums, or 


pinks, throw themſelves about twenty times their own length out of 


the water, expecting to get into the trough aboye. 
This evinces that the ſtorgee, or attention of the dam to 1 


for the offspring, 18 ſtrongly exerted amongſt the nations of fiſh, 


where it would ſeem to be the moſt negledded; as theſe ſalmon can- 
not be ſuppoſed to attempt ſo difficult ld dangerous a taſk WHOS 


being conſcious of the purpoſe or end of their ehdcavouts, 


A is further remarkable, that moſt of the old falmon return to the 
12 before it is proper for the young ſhoals to attend them, yet that a 
few old ones continue in the rivers ſo late, that they become perfectly 
emaciated by the inconvenience of their ſituation, and this APR 


to guide or to protect the unexperienced brood. | 
Of the ſmaller water animals we have till leſs N 1 

nevertheleſs probably poſſeſs many ſuperior arts; ſome of theſe are 
| mentioned in Botanic Garden, P. I. Add. Note XXVII. and XX VII. 


The nympha of the water-moths of our rivers, which cover them- 


Felves with caſes of ſtraw, gravel, and ſhell, contrive to make their 
habitations nearly in equilibrium with the water ; when too heavy, 


they add a bit of Wood or ſtraw ; when too Light, a bit of n 
Ediod, Tranſ. 


A 


All theſe circumſtances bear "> near r reſemblance to the deliberate ac- 


tions of · human reaſon. 


XV. We have a very imperfect ane with the various. 


- tribes of inſe&s : their occupations, manner of life, and even the 


Huthber of their ſenſes, differ from our own, and from each other; 


but there is reaſon to imagine, u thoſe which poſſeſs the ſenſe of 


9 TN touch. 


2 
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touch 1 in the moſt exquiſite degree, and whoſe occupations require the 
moſt conſtant exertion of their powers, are indued with a greater 
:proportion of knowledge and ingenuity. ; 
The ſpiders of this country manufacture nets of various forms, 
8 adapted to various ſituations, to arreſt the flies that are their food; 
and ſome of them have a houſe or lodging-place in, the middle of the 
net, well contrived for warmth, ſecurity, or concealment. There 
is a large ſpider in South America, who conſtructs nets of ſo ſtron ga 
texture as to entangle ſmall birds, particularly the humming bird. 
And in Jamaica there is another ſpider, who digs a hole in the earth 
obliquely downwards, about three inches in length, and one inch in 
diameter, this cavity ſhe lines with a tough thick web, which when 
taken out reſembles a leathern purſe : but what is moſt curious, this 
| houſe has a door with hinges, like the operculum of ſome ſea ſhells ; 
and herſelf and family, who tenant this neſt, open and ſhut the door, 
whenever they paſs or repaſs. This hiſtory was told me, and the 
neſt with its operculum ſhewn me by the late Dr. Butt of Bath, 0 
was ſome years phyſician in Jamaica. 
The production of theſe nets is indeed a part of the nature or con- 
formation of the animal, and their natural uſe is to ſupply the place 
of wings, when ſhe wiſhes to remove to another ſituation. But when 
ſhe employs them to entangle her prey, there are marks of evident 
deſign, for the adapts the form of each net to its ſituation, and 
ſtre ngthens thoſe lines, that require it, by joining others to the middle 
of them, and attaching thoſe others to diſtant objects, with the ſame 
individual art, that is uſed by mankind in ſupporting the maſts and 
extending the fails of ſhips. This work is executed with more ma- 
thematical exactneſs and ingenuity by the field ſpiders, than by thoſe 
in our houſes, as their oonſtructions are more ae to the rs 
of dews and tempeſts. 
Beſides the ingenuity ſhewn by theſe little creatures in 6 their 
Prey, e eircu mſtance of their counterfeiting | death, when they are 


TY 


I” 


put 
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5 put into terror, is truly wonderful; and as ſoon as the object of terror 
is removed, they recover and run away. Some beetles are alſo ſaid to 
polleſs this piece of hypocriſy. _ 


The curious webs, or chords, conſlructed to forme. young e, 


pillars to defend. themſelves from cold, or from inſets of prey; and 


by. filk-worms and ſome other caterpillars, when they tranſmigrate 


into aureliæ or larvæ, haye deſervedly excited the admiration of the 


inquiſitive. But our ignorance of their manner of life, and even of 
_ the number of their ſenſes, totally precludes us from underſtanding 


the means by which they acquire this knowledge. i 
The care of the falmon i in chooſing a proper bac er her Gawn, 
: the ſtructure of the neſts of birds, "hes patient incubation, and the 


much inferior to the arts exerted by many of the inſect tribes on ſimi- 
a lar occaſions. : The hairy excreſcences on briars, the oak apples, the 


art of the cuckoo i in depoſiting her egg in her neighbour's nurſery, 
are inſtances of great ſagacity 1 in thoſe creatures: and yet they are 


— 


blaſted leaves of trees, and the lumps on the backs of cows, are ſitu- 


ations, that are rather produced than choſen by the mother inſect for 
the convenience of her offspring. The cells of bees, waſps, ſpiders, 


and of the various coralline in ſects, equally en us, whether we 


attend to the materials or to the architecture. 


But the conduct of the ant, and of ſorne welle; of the "Re 


gk fly i in the incubation of their eggs, is equal to any exertion of human 
ſcience. The ants many times in a day move their eggs nearer the 
ſurface of their habitation, | or deeper below it, as Fay heat of the 


Weather varies; and in colder days lie upon them in heaps for the 


1 445 n 


| purpoſe of incubation : if their manſion i is too dry, they carry them 


1 0. 


d places where there is moiſture,” and you may diſtinctly ſee the little 


worms move and ſuck. up the water. When too much moiſture ap- 


; 29 their neſt, they convey their eggs deeper in the earth, or to 


orne other place of ſafety. (Swammerd, Epil. ad Hiſt. Inſects, p. 
15 3. Fl. Tran No. 65 ener 15 2. 72 7.0 
W 2 Aa 5 There 


human arts. 
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There: is one ſpecies of ichneumon- fly, that digs a hole in the earth, 


añd carrying into it two or three living caterpillars, depoſits her eggs, 
and nicely cloſing up the neſt leaves has there; partly doubtleſs to 
_ aſſiſt the incebation, and partly to ſupply food to her future ein A 


(Derhamm! B. 4. C. 1 3. Ariſtotle Hiſt. Animal, L. 5. c. 20. 
A friend i mine put about fifty large caterpillars collected from 

cabbages. © on ſome. bran and a few leaves into a box, and covered it 
with gauze to prevent their eſcape. After a few days we faw, from 


2 more than three: fourths of them, about eight or ten little caterpillars | 
| of the. ichneumon-fly come out of their backs, and ſpin each a ſmall 


cocoon of ſilk, and in a few days the large caterpillars « died. This ſmall 
fly it ſeems lays} its egg in the back of the cabbage caterpillar, which 
when hatched | preys upon the material, which is produced there for 


a the purpoſe of making ſilk for the future neſt of the cabbage cater- 
pillar; of which being deprived, the creature wanders 485 kill it 


dies, and thus our ' gardens : are preſerved by the ingenuity. of this cruel | 


fly. „This curious property of producing a ſilk thread, which is com- 


mon to ſome ſea animals, ſee Botanic Garden, Part I. Note XXVII. 


andi is deſigned for the purpoſe, of their transformation as in the ſilk- 


worm, is uſed for e conveying themſelves from higher branches to lower 
ones of trees by ſome. caterpillars, and to make themſelves temporary 


neſts or tents, and by the ſpider for entangling his prey. Nor is it 
ſtrange that ſo much knowledge | ſhould be acquired by ſuch ſmall ani- 


ma ſince there! is reaſdn to imagine, that theſe inſets have the ſenſe 
of touch, either! in their proboſcis, or their autennæ, to a great degree 


of perfection; and thence may poſſeſs, as far as their ſphere extends, 


as accurate kee and ; a8 ſubtle invention, as the eee of 


7 8 
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XVI. 1. If we Were better acquainted. * the biltories o of thoſe Th 
inſects that are formed into ſocieties, as. the toes, waſps, and. ants, I 


make no doubt but we ſhould find, that their arts and improvements 
are not ſo ſimilar and uniform as they n now appear to us, but that they 


* | aroſe | 


+ * 
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aroſe in the fame manner from experience and traditioti, as the arts of 
our own ſpecies ; though their reaſoning is from fewer RAS; is buſted 
about fewer objects, and is exerted with leſs energy. 


There are ſome kinds of inſects that migrate like the birds before 
| Wend. The locuſt of warmer climates 1 ſometimes come over 


to England; it is ſhaped like a graſshopper, with very. large wings, 


and a boily above an inch in length. It is mentioned as coming into 
Egypt with an eaſt wind, The Lord brought an eaſt wind upon 
the land all that day and night, and in the morning the eaſt wind 
brought the locuſts, and covered the face of the earth, ſo that the 
land was dark,” Exod. x. 13. The migrations of theſe inſects are 
mentioned in another part of the ſeripture, The locuſts have no 
king, yet go they forth all of them in bands, Prov. xxx. 27. 

The accurate Mr. Adanſon, near the river Gambia in Africa, Was 
witneſs to the migration of theſe inſects. About eight in the 
morning, in the oath of February, there ſuddenly irole over our 
heads a thick cloud, which darkened the air, and deprived us of the | 
rays of the ſun. We found it was a cloud of locuſts raiſed about 
twenty or thirty fathoms from the ground, and covering an extent of 
ſeveral leagues ; at length a ſhower of theſe inſects deſcended, and 
after devoting every green herb, while they reſted, again reſumed 
their flight. T his cloud was brought by a ſtrong eaſt-wind, and was 
all the morning in paſſing o over the ene country.” (Voyage to 
Senegal, 158.) NEL e 

In this country the gnats are ſometimes ſeen to migrate in kla, 
like the muſketoes of warmer este, and our Forarms of bees fre- 


| fly towards the ſouth.! The ite Ifaiah h hp! a beautiful alluſion to 
theſe migrations, * The Lord ſhall call the fly from the rivers of 
| Egypt, and ſhall hiſs for the bee that is in the land of Aſſyria, 
IIa. vii. 18. which has been lately explained by Mr. Bruce, in his tra- 
vels to diſcover the ſource of the Nile. 
| A 2 2. 1 
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| 2. I am well informed that the bees that were carried into Barba- 
does, and other weſtern iſlands, ceaſed to lay up any honey after the 


firſt year, as they found it not uſeful to them: and are now become very 
troubleſome to the inhabitants of thoſe iſlands by infeſting their ſugar- 
houſes; but thoſe in Jamaica continue to make honey, as the cold 


north winds, or rainy ſeaſons of that iſland, confine them at home for 
ſeveral weeks together. And the bees of Senegal, which differ from 
thoſe of Europe only in ſize, make their honey not only ſuperior to 
ours in delicacy of flavour, but it has this ſingularity, that it never 
. concretes, but remains liquid as ſyrup, (Adanſon). From ſome 


obſervations of Mr. Wildman, and of other people of veracity, it ap- 


pears, that during the. ſevere part of the winter ſeaſon for weeks to- 
gether the bees are quite benumbed and torpid from the cold, and do 
not conſume any of their proviſion. This, ſtate of ſleep, like that of 
| ſwallows and bats, ſeems to be the natural reſource of thoſe creatures 
in cold.climates, and the making of beer to be an Wafer ere 


. | 1 
As the death of our has of ry appears to 5 owing to their ng 


Kept. ſo warm, as to require. food when, their ſtock is exhauſted; a 
very obſerving gentleman at my requeſt put two hives for many 
weeks into a dry cellar, and obſerved, during all that time, they did 
not conſume any of their proviſion, for their weight did not decreaſe, 


as it had done when they were kept in the open air. The ſame ob- 
ſervation is made in the Annual Regiſter for 1768, p. 113. And the 


Rey. Mr. White, in his Method of preſerving Bees, adds, that thoſe f 
on the north ſide of his houſe conſumed leſs honey in the winter than 


thoſe on the ſouth ſide. | Ul ore I <7 
There is another obſervation on Prove a tan K. th 


4 


various times, when the ſeaſon begins to be cold, by a general mo- 
tion of their legs as they hang in cluſters produce a degree of warmth, 

| e! is ca perceptible by the hand. man by this 4 ingeniops ex- 
| LY + Wes 1 3 5 17890 Aion, 
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ertionyi they for a long time prevent the torpid ſtate they would na- 
turally fall into. ' 12 7 
According to the late ehfcrrations of Mr. Hunter, it appears that 
the bee's-wax is not made from the duſt of the anthers of flowers, 
which they bring home on their thighs, but that this makes what is 
| termed bee-bread, and is uſed for the purpoſe of feeding the bee-mag- 
gots; in the ſame manner butterflies live on honey, but the previous 
caterpillar lives on vegetable leaves, while the maggots of large flies 
require fleſh for their food, and thoſe of the ichneumon fly require 
inſects for their food. What induces the bee who lives on honey to 
lay up vegetable powder for its young? What induces the butterfly . 
to lay its eggs on leaves, when itſelf feeds on honey? What induces 
the other flies'to ſeek a food for their progeny different from what 
they conſume themſelves? If theſe are not deductions from their o.]. 
previous experience or ane all the actions of i muſt be 
reſolved into inſtinct. NETS . 
3. The dormouſe conſumes but little of it its 5 fied te the rigour 
of the ſeaſoti,' for they roll themſelves up, or ſleep, or lie torpid the 
bf ö greateſt part of the time; but on warm ſunny days experience a ſhort 
revival, and take a little food, and then relapſe into their former 
ſtate.” (Pennant'Zoolog. p. 67.) Other animals, that ſleep in winter 
without laying up any provender, are obſerved to go into their winter 
beds fat and ſtrong, but return to day- light in the ſpring ſeaſon very 
lean and feeble. The common flies ſleep during the winter without 
any proviſion for their nouriſhment, and are daily revived by the 
warmth of the fun, or of our fires. Theſe whenever they ſee light 
endeavour to approach it, having obſerved, that by its greater vicinity 
they get free from the degree of torpor, that the cold produces; and 
are hence induced perpetually to burn themſelves in our candles: de- 
cCeeived, like mankind, by the miſapplication of their knowledge. 
Whilſt many of the ſubterraneous inſects, as the common worms, 
| tron habetyegt- o Were into the earth as: not to be enliyened or. awak- 
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emed by the difference of our winter days; and ſtop up their holes 
with leaves or ſtraws, to prevent the froſts from injuring them, or 
the centipes from devouring them. The habits of peace, or the ſtra- 
tagems of war, of theſe ſubterranean nations are covered from our 
view; but a friend of mine prevailed on a diſtreſſed worm to enter 
the hole of another worm on a bowling- green, and he preſently re- 
turned much wounded about his head. And I once ſaw a worm rife 
baſtilx out of the earth into the ſunſhine, and obſerved! a centipes 
hanging at its tail; the centipes nimbly quitted the tail, and ſeizing 
the worm about its middle cut it in half with its forceps. and preyed 
upon one part, while the other eſcaped. Which evinces they _ 195 
deſign in ſtopping the mouths of their habitations. 
4. The waſp of this country fixes his habitation vader, ned, 
that he may not be affected with the various changes of our climate; 
but in Jamaica he hangs it on the bough of a tree, where the ſeaſons 
are leſs ſevere. He weaves a very curious paper of vegetable fibres to 
cover his neſt, which is conſtructed on the fame principle. with that 
of the bee, but with a different material; but as his prey conſiſts of 
fleſh, fruits, and inſects, which, are, periſhable. my. he can ; 
Jay up no provender for the winter. T * 
M. de la Loubiere, in his relation of Gam. FIR? Tn! in a 1 
TY of that kingdom, which lies open to great inundations, all the ants 
make their ſettlements upon trees; no ants' neſts are to be ſeen any 
where elſe.” Whereas in our country the ground is their only ſitu- 
ation. From the ſcriptural account of theſe inſects, one might be 
led to ſuſpect, that in ſome climates they lay up a provifion for the 
winter. Origen affirms the ſame, (Cont. Celſ. L. 4.) But it is gene- 
rally believed that in this country they do not, (Prov. vi. 6. xxx. 25.) 
The white ants of the ebaſt of Africa make themſelves pyramids eight 
or ten feet high, on a baſe of about the ſame width, with à ſmooth 
ſurface of rich-clay, exceſſively hard and well built, which appear at a 
diſtance like an aſſemblage of the huts of the negtoes, (Adanſon). 
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The hiſtory of theſe have been lately well deſcribed in the Philoſoph. 
: Tranfactions, under the name of termes, or termites. Theſe differ 


very much from the neſts of our large ant; but the real hiſtory of 


this creature, as well as of the waſp, is 1 YET imperfectiy 
3 705 | 
Waſps are ſaid to att large ſpiders, and to cut off their legs, and 


carry their mutilated bodies to 1 17 Young, Dick. Raiſon, Tom. J. 


| p. 152. 


One circumſtance I ſhall relate which fell under my own eye, 


and ſhewed the power of reaſon in a waſp, as it is exerciſed among 
men. A waſp, on a gravel walk, had caught a fly nearly as large as 

himſelf; Eneeling on the ground I obſerved him ſeparate the tail and 
the head from the body part, to which the wings were attached. He 
then took the body part in his paws, and roſe about two feet from the 


ground with it ; but a gentle breeze wafting the wings of the fly 
turned him round in the air, and he ſettled again with his prey upon 
the gravel. I then diſtinctly obſerved him cut off with his mouth, 


rf one of the wings, and then the other, after which he flew Py 
with it unmoleſted by the wind. 
Go, thou fluggard, learn arts and induſtry from the mor and from 

che ant! e py 


1s. 


| Go, proud reaſoner, and call the worm n thy [ ſter! 4 
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It was before obferved Ls 900 [hs 10 perior accuracy of our 


ſenſe of touch contributes to increaſe our knowledge; but it is the 
greater energy and activity of the power of volition (as explained in 


the former Sections of this work) that marks mankind, and has given 
him the empire of the world. 
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There is a eriterion by which we may diſtinguiſh our. yoluntary ; acts 
9 or thoughts from thoſe that are excited by our ſenſations ; PBs The 
former are 15 * * cnt the x means bp Ae ae ureab e ob- 


. - * © 


| i 72 * 


If we turn our eyes upon the fabric 5x our ben animals, we t 
5 8 are ſupported with bones, covered with ſkins, moved by = 
cles; that they poſſeſs the ſame ſenſes, acknowledge the fame appetites, 
and, are.nouriſhed: by, the lame aliment. with ourſelyes 3. and we "ould 
a hence conclude. from the ſtron gelt analogy, that t. cheir internal Fagultie 
were. alſo in ſome. meaſure ſimilar to our .] n. TOY | 
MIX. Locke indeed publiſhed an opinion, that other animals poſlefled 
| na abſtract or. general ideas, and thou gbt this circumſtance was the 
barrier. between the brute and the human world. Bu 7555 ablracted | 


FI © FTP 


— Mr. Hume, to have no 3 — . in n nature, note even in the mind of 7 


7 mark of diſtinction. 


their inventor, and we are Heres neceſſitated, to look for ſome other 


* 7 30 


Ihe ideas and actions of . like dale of Salas are, almoſt 
| perpetually. produced by their; preſent pleaſures, or their, preſent. pains; ; 
and, except in the few inſtances that have been mentioned in this 
Section, they ſeldom buſy ; themſelves, en the, e of procuring 3 
' future bliſs, or of avoiding future miſerr. 
Whilſt the acquiring of languages, the die of tools, a the 
labouring for money; which are all only the means of procuring plea- 


ſure: and the praying to the Deity, as Weber means to ace hap- 
pineſs, are characteriſtic of human nature. 5 
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I. r. 9 of 3 notion. 2. . tre Hg va by i nde hs Kue, 
' by volitions. 3. They continue ſome time. after they have been excited. Cauſe 
| of catenation. 4. We can then exert our attention on other objefts. 5. Many 
©  catenations of motions go on together. 6. Some links of the catenations of motions 3 
may be left out without diſuniting the chain. 7. Interrupted circles of motion 
«. continue: confu ufedly till they come to the part of 'the circle, where they were %%. 
. furbed, 8. Weaker catenations are diſſevered by Aronger· 9. Then new cate- 
nations take place. 10. Much effort prevents their reuniting. npediment of 
ſpeech. 11. Trains more eaſily diſſevered than circles. 1 . Sleep deſtroys vo- 
lition and external ſtimulus. II. Juſtances of various catenations in a young 
lady Playing on the harpfichord. n I. 1. What catenatious are the ftrongeſt. 
2. Tritations joined with afſuciations form ſtrongeſt connexions. Vital motions. 
i New links with increaſed force, cold fits of fever produced. 4. New. links 
5 with decreaſed force. Cold bath. F. Irritation | Joined with ſenſation. Inflam- 155 
matory fever. Why children cannot tickle themjetves. 6. Volition joined with 
ſenſation. Irritative, ideas of "ſound become ſenſi ble. 7. Ideas of imagination 45 
Aeg 5 IrrH ations, 9 volition, ne of Jurpre Ye, | 
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i 1. To — 5 FRO with Gan the catenationg.of Aude mo- 
tigns, it would be well to attend to the manner of their production; 
but we cannot begin this diſquiſition early enough for this purpoſe, as 
the catenations of motion ſeem. to begin with life, and are only ex- 
tinguiſhable with it. We have ſpoken of the power of irritation, of -. 
ſenſation, of volition, and of aſſociation, as preceding the fibrous 
og | „ | motions; 
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motions; we now ſtep forwards, and conſider, that converſely they 
are in their turn preceded by thoſe motions; and that all the ſuc- 
ceeſſivs trains or circles of our actions are compoſed of this twofold 
concatenation. Thoſe we ſhall call trains of action, which continue 
to proceed without any tated repetitions; and thoſe circles of action, 
when the parts of them return at certain periods, though the trains, 
of which they conſiſt, are not exactly ſimilar. The reading an epic 
poem is a train of actions; the reading a ſong Wiek a chorus at equal 
diſtanees in the meaſure conſtitutes ſo many circles of action. 
2. Some catenations- of animal motion are produced by er 
ſuscelbre irfitations, as when we learn to repeat the alphabet in its 
order by. 1 frequently reading the. letters of it. Thus, the vermicular 
motions ot the bowels were. originally produced. by the ſucceſſive ir- 
ritations of the paffing aliment-;. and the ſueceſſion of actions of the 
auricles and ventricles of the heart was originally formed by ſucceflive 
ſtimulus af the blood, theſe aſterwards become part of the diurnal cir- 
cles of animal actions, as appears by the periodical returns of Fn: 
and the quickened pulſe of wWeak people inn the evening. 
Other. catenations of animal motion are gradually 0 by ſue- 
ceſſive agreeable ſenſutions, as in learning x favourite ſong or dance; 
others by diſagreeable ſenfations, as in coughing or RY Fe ; theſe 
become afldciated: by frequent repetition, and afterwards e W 
of greater circles of. action like thoſe above mentioned. 

Other catenations of motions are gradually acquired hin egen vo- 
luntary repetitions; as when we deliberately learn to march, read; 
fence, or any mechanic art, the motions of many of our muſcles be- 
come gradually linked together in trains, tribes, or circles of action. 
Thus when any one at firſt begins to uſe the tools in turning wood o 
metals in a lathe, he wills the motions of his hand or Gaiters, till at 
length. thefe: actions become ſo connected with the effect, that he 
dere ge will the point a the common Theſe are e e * vo- 
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| e connected by aſſociation like thoſe above deſoribed, and after- 
wards become parts of our diurnal trains or circles of action. 
| All theſe catenations of animal motions are liable to proceed 
foe time after they are excited, unleſs they are diſturbed or impeded 
by other irritations, ſenſations, or volitions 3 and in many inſtances 
in ſpite of our endeavours to ſtop ther; and this property of animal 
motions is probably the cauſe of their catenation. Thus when a child 
"revolves ſome minutes on one foot, the ſpectra of the ambient objects 
appear to circulate round him ſome time after he falls upon the 
ground. Thus the palpitation of the heart continues ſome time after 
the object of fear, which occaſioned it, is removed. The bluſh A 
ſhame, which is an exceſs of ſenſation, and the glow of anger, which 
is an exceſs of volition, continue ſome time, though the affected per- 
ſon finds, that thoſe emotions were cauſed by miſtaken facts, and en 
deavours to extinguiſh their appearance. See Seck. XH. 1. 5. 
4. When a circle of motions. becomes connected A regelt 8 repe· 
titions as above, we can exert our attention ſtrongly on other objects, 
and the concatenated circle of motions will nevertheleſs proceed in 
due order; as whilſt you are thinking on this ſubject, you uſe variety 
of muſcles i in nen about your: parlour, or in dan at 1 writ= 
ing table. 11 45 0 
Tr. Innumerable ns of motions may e at Ahe Rune 
time, witheut incommoding each other. Of theſe are the motions 
of the heart and arteries 3 thoſe of digeſtion and g glandular fecretion:; 
ol the ideas, or ſenſual motions; thoſe of pro n, and of ſpeak- 
ing; the great annual eirele of actions ſo Arent im birds in their 
times of breeding and meulting; the monthly cireles of many female 
animals; and the Wenns! morn of LOO en Weng we fulneſs 
and 1RARIEBNs [11 10 
90. Soms. Hanks. of G4 trains or of . „en 3 
| may. be, left, out without disjoining the whole. Such are our uſual 
trains of recollection; after having travelled: through an entertaining 
nw B b 2 country, 
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country an viewed matiy delightful lawns, rolling! and echo- 
ing rocks ;, in the recollection of our journey we leave out the many 
giſtricts, that we eroſſed, which were marked with no peculiar plea- 
= _ Such alſo ate our complex ideas, they are catenated tribes of 
ideas / which do not bree egen, dp nee 
becauſe ſome of che parts are omitted. 46) ,GoDAs 30 £493 tic 
. If an interrupted circle of ne is not entirely ne it 
will continue to priceed confuſedly, till it comes to "_ pig of the 
cdele, Where it as interrupt e.. 
The vital motions in a fever from FR ak in buen . 
pdicalidiſeaſes, are inftances of this circumſtance. The accidental in- 
ebriate does not recover himſelf perfectly till N the ſame hour on 
the ſucceeding day: The accuſtomed drunkard is diſordered, if he 
has pot his üſual potation of fermented: liquor. > So if a conſiderable 
part of a connected tribe of action be diſturbed, that whole tribe goes 
on with confufſon; till the part of the tribe affected regains its ac- 
cuſtorned catenations. So vertigo produces vomiting, and a great ſe- 
eretion of bile; as:in ur Hr t. all theſe e of the TP" of 
_ writative catenations! „ IRT TH 2 n gphto 
8. Weaker: bh Saen be — byithe ern, 
ertion of the ſtronger. When a child firſt attempts to walk acroſs a 
room, call to him, and he inſtantly falls upon the ground; So while 
1 am thinking over the virtues of my friends, if Lv tea-kettle ſpurt. 
out ſome hot waten on my ſtocking; the ſudden pain breaks the 
weaker chain of ideas and introduces a new group of figures of its 
own. This circumſtance is extended to ſome unnatural trains of ac- 
tion, which have not been confirmed by long habit; as the hiccough, 
or an ague- fit, which are frequently curable” by ſurpriſe. A young 
dy about eleven years old had for five days had a contraction of one 
muſcle in her fore arm, and another in her arm, which oceurred four 
or ſive times every minute; the muſcles were ſeen to leap, but with- 
out bending the arm. To counteract this new morbid habit, an iſſue 
4033 115 5 5 
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was placed over the convulſed muſcle of her arm, and an adheſive 

plaſter wrapped tight like a bandage over the whole fore arm, by 

which the new motions were immediately deſtroyed, but the means 
were continued ſome: weeks to prevent a return. 

9. If any circle of actions is diſſevered, either by inen 80 blow 

5 of the oa, as in ai or 0 inſertion. of other links, as in e 


of 155 braten ure on actious eee ae Es the. new mo- 
tion which has broken it, or with that which was neareſt the link 


5 omitted; and theſe new catenations proceed inſtead of the old ones. 


Hence the periodic returns af. nen and the chimeras of our 
Areams, iiiuis 3g! its n ie ee 205778: 
10. If a train of 8 is God. much effort of 83 or 
ſenſation will prevent its being reſtored. Thus in the common im- 
pediment of ſpeech, when the aſſociation of the motions of the muſ- 
cles of enunciation with the idea of the word to be ſpoken is diſor- 
dered, the, great voluntary efforts, which diſtort the. countenance, 
prevent the rejoining of the broken aſſociations. See No. II. 10. of 
this Section. It is thus likewiſe obſervable in ſome inflammations of 
the bowels, the too ſtrong efforts made by the muſcles to carry for- 
Wards the offending material fixes it more firmly in its place, and 
prevents the cure. So in endeavouring to recal to our memory ſome 
| particular word of a ſentence, _ we exert ourſelves too ſtrongly: about 
: * we are leſs likely to regain it. „„ 1H Ak 
*. 11. Catenated trains or tribes of action are > caſier diflhvered than 
5 catenated circles of action. Hence in epileptic fits the ſynchronous | 
| connected tribes of action, which keep the body erect, are diſſevered, 5 
| but the circle of vital motions continues undiſturbed. 


12. Sleep deſtroys the power of volition, and precludes the ſtimuli i 
& external objects, and thence diſſevers the trains, of which theſe are 
A Nat; which confirms the other catenations, as thoſe of che vital 
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motions, a and abſorptions; and produce the new trains of 
| eas which conſtitute our dreams. 
II. 1. All the preceding circumſtances of the catenations of animal 

e will be more clearly underſtood by the following example of 
a perſon learning mufic; and When we recollect the variety of me- 
chanic arts, Which are performed by aſſociated trains of muſcular ac- 
tions catenated with the effects they produce, as in knitting, netting, 
; weavings aud the greater variety of affociated trains of ideas Siuled 
or catenated by volitions or ſenſations, as in our hourly modes of rea- 
ſoning, or imagining. or recollectiog, we ſhall gain ſome idea of the 
innumerable catenated trains and circles of WHEY which form the 
tenor of our ne and which began, 1 will only ceaſe ently with 
them. 

. When a young wir begins to I ute the n ap- 
plies herſelf to the characters of her muſic- book, and by many repe- 
titions endeavours to catenate them with the proportions of ſound, of 
which they are ſymbols. The ideas excited by the muſical charac- 
ters are flowly connected with the keys of the harpſichord, and much 
effort is neceſſary to produce every note with the proper finger, and in 
its due place. and time; till at length a train of voluntary exertions 
becomes catenated with certain irritations. As the various notes by 
frequent repetitions become connected in the order, in which they 
are produced, a new catenation of ſenſitive. exertions becomes mixed 
with the voluntary ones above deſcribed ;, and not only the muſical 
[ymbols of erotchets and quavers, but the auditory notes and tones at 
the ſame time, become ſo many ſucceflive or mnchen, links 3 in this 
circle of catenated actions. 
At length the motions. of her 3 become cntenated with. the 
| Muſical characters; and theſe no ſooner ſtrike the eye, than the finger 
preſſas down, the key without any voluntary attention between them; 
the a of the hand, e anne . the irritation of the 


figure 
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figure ot place of the muſical ſymbol on the retina; till at length by 
frequent repetitions of the ſame tune the movements of her flrizers mY 

playing, and the muſcles of the larynx in ſinging, become affociated 


with each other, and form part of thoſe intricate trains and circles of | 
catenated motions, according with the ſecond article of the preceding 


5 propoſitions 1 in No. 1. of this Seton, ©. ; 


3. Beſides the facility, which by habit attends the execution ao 
this muſical performance, a curious circumſtance occurs, which is, 
that when our young muſician has began a tune, ſhe finds herſelf in- ' 
elined to continue it; and that even whey ſhe is careleſsly ſinging 
alone without attending to her © own ſong; according with the third 

bs preceding article. 8 

44. At the fame time that our young performer continues. to play 

with great exactneſs this accuſtomed tune, ſhe can bend her mind, 

and that intenſely, on ſome other object, according with the fourth | 
article of the preceding propoſitions. 
Abe manuſcript copy of this work was kent to many of my friends ; 
at different times for the purpoſe of gaining their opinions and criti- 
eiſms on many parts of it, and I found the following anecdote writ- 
ten with a pencil oppoſite to this page, but am not certain by whom. 

I remember ſeeing the pretty young actreſs, who ſucceeded Mrs. : 

Arne in the pelfotrince of the celebrated Padlock, rehearſe the mu- 
ſieal parts at her harpſichord under the eye of her maſter with great # 

taſte and accuracy; though I obſerved her countenance full of emo- 

tion, which I could not account for; at laſt ſhe ſuddenly busſt into 
tears; for ſhe had all this time been eyeing a beloved canary bird, 
 fuffeting great e Wich at ; that inſtant. 0 dead from its 
| * 10 

. At the fame time many other cateuated circles of OR are 

Long on in the perſon of our fair mufician, as well as the motions of 
her 3 ſuch as the vital motions, 7 reſpiration, the movements of 

Ber 
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her eyes and eyelids, and of the intricate muſcles of yocality, accord- 
ing v with the fifth preceding article. 
6. If by any ſtrong impreſſion on the mind WD our. 1155 hben the 
ſhould be interrupted for a very inconſiderable time, ſhe can fill con- 
tinue her performance, accordin g to the ſixth article. 
J however this interruption be greater, though the chain of ac- 2 
| tions be not diſſevered, it proceeds confuſedly, and our young per- 
former continues indeed. to play, but in a hurry. without accuracy and 
elegance, till the begins the tune again, eee to the ſeyenth of 
the preceding articles. D 
Be: 8 But if this e be diy greater, the circle of adtions is. 
neceflity, to begin over Rub to recover the loſt catenation, according 
to the eighth preceding, 1 17 
9. Or in trying. to recover it the will 5 ſome diouant notes, 
or ſtrike fome improper keys, according to, the ninth. Filler 
article. TE, 33 : 
| 18. A very „ POT RI thing attends this beach of Wreration, if 1 
i d has forgotten ſome word of her ſong, the more energy 
of mind ſhe uſes about it, the more diſtant 3 is the from regaining * 
5p and artfully employs her mind i in part on ſome other object, or endea- 
vours to dull its perceptions, continuing to repeat, as it were inconſci- 
ouſly, the former part of the ſong, Bak ſhe exmembers, in 1 to 
regain” "the loſt connexion. __, / 28 
Fe or if the activity of the mind itſelf "go more energetic, or takes it its 
ee wore, than the connecting word, which is wanted; it wall 
not perceive; the lighter link of this loſt word; as who. liens to a 
feeble ſound, muſt 12 very ſilent and motionleſs; ſo that in this caſe 
the very vigour of the mind itſelf ſeems to prevent it from 1 regaining 
__ __ the loſt catenation, as well as the too great exertion,in endeavouring to 
5 regain it, according, to the tenth preceding len „„ ava; 
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We frequently experience, when we are doubtful about the ſpelling 
of a word, that the greater voluntary exertion we uſe, that is the 


more intenſely we think about it, the further are we from regaining 
the loſt aſſociation between the letters of it, but which readily recurs 


when we have become careleſs about it. In the ſame manner, after- 


having for an hour laboured to recollect the name of ſome abſent per- 
ſon, it ſhall ſeem, particularly after ſleep, to come into the mind as it 


were ſpontaneouſly; that is, the word we are in ſearch of, was joined 
to the preceding one by aſſociation; this aſſociation being diſſevered, 


we endeayour to recover it by volition; this very action of the mind 5 


ſtrikes our attention more, than the faint link of aſſociation, and we 


find it impoſſible by this means to retrieve the loſt word. After leep, 


when volition is entirely ſuſpended, the mind becomes capable of per- 


ceeiving the fainter link of affociation, and the word is regained. 


On this circumſtance depends the impediment of ſpeceh before 
mentioned; the firſt ſyllable of a word is cauſable by volition, but the 


remainder of it is in common converſation introduced by its aſſocia - 


tions with this firſt ſyllable acquired by long habit. Hence when the 
mind of the ſtammerer is vehemently employed on ſome idea of am- 
bition of ſhining, or fear of not ſucceeding, the aſſociations of the mo- 
tions of the muſcles of articulation with each other become diſſevered 
by this greater exertion, and he endeavours | in vain by voluntary ef- 
forts to.rejoin the broken aſſociation. For this purpoſe he continues 
to repeat the firſt ſyllable, which is eauſable by volition, and ſtrives in 


vain, by various diſtortions of countenance, to produce the next links, 
which are ſubject to aſſociation. See Claſs IV. 3. 1. 1. 


11. After our accompliſhed muſician has acquired great variety of 


| tunes and ſongs, ſo that ſome of them begin to ceaſe to be eaſily re- 


collected, ſhe finds progreſſive trains of Hufen notes more frequently 


forgotten, than thoſe which are compoſed of reiterated circles, ac- 
cording with the eleventh preceding article. 


. | 2. To 
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12. To finiſh our example with the preceding articles we muſt at 
length ſuppoſe, that our fair performer falls aſleep over her harpſi- 
chord; and thus by the ſuſpenſion of volition, and the excluſion of ex- 
ternal ſtimuli, ſhe iN the trains wane Wale of her ad ex- 
ertions. | 5] | 
III. 1. Many of theſe nt NEO of catenitions lf motions re- 
ceive an eaſy explanation from the four following conſequences to the 
ſeventh law of animal cauſation in Se&. IV. Theſe are, firſt, that 
| thoſe ſucceſſions or combinations of animal motions, whether they 
were united by cauſation, aſſociation, or catenation, which have been 
moſt frequently repeated, acquire the ſtrongeſt connection. Secondly, 
that of theſe, thoſe, which have been leſs frequently mixed with 
other trains or tribes of motion, have the ſtrongeſt connection. 
Thirdly, that of theſe, thoſe, which were firſt formed, have the 
| ſtrongeſt connection. Fourthly, that if an animal mo: ion be excited 
dy more than one cauſation, aſſociation, or catenation, at the ſame 
time, it will be performed with greater energy. ee 
2. Hence alſo we underſtand, why the catenations of irritative mo- 3 
tions are more ſtrongly connected than thoſe of the other claſſes, 
where the quantity. of unmixed repetition has been equal; becauſe 
they were firſt formed. Such are thoſe of the ſecerning and abſorbent 
ſyſtems of veſſels, Where the action of the gland produces a fluid, 
which ſtimulates the mouths of its correſpondent abſorbents. The 
aſſociated motions ſeem to be the next moſt ſtrongly united, from 
their frequent repetition; and where both theſe circumſtances unite, 
NS as in the vital motions, their cateuations are indifloluble but by the 
deſtruction of the animal. i 
3. Where a new link has been introduced into a circle of actions 
by ſome accidental defect of ſtimulus ; if that defect of ſtimulus be 
repeated at the ſame part of the circle a ſecond or a third time, the 


defective motions thus iN both by the repeated defect of ſti- 
8 mulus 
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mulus aud by their catenation with the parts of the circle of actions, 


will be performed with leſs and leſs energy. Thus if any perſon is 
expoſed to cold at a certain hour to-day, ſo long as to render ſome 


part of the ſyſtem for a time torpid ; and is again expoſed! to it at the 


ume hour to-morrow, and the next day; ie! will be more and more | 


affected by! it, till at length a cold fit of fever is completely for med, 
as happens at the bezihnäilg of many of thoſe fevers, which are called 
nervous or low fobels, Where the patient has ſlight periodical ſhiver- 
ings and paleneſs for many days before the febrile paroxiſm is is com- 
5 pletely formed, _ 
. On the contrary, if the expoſure to cold be for ſo ſhort a time, 
as not to induce any conſiderable degree of torpor or quieſcence, and 
0 4s repeated daily as above e it loſes its effect more and more 
at every repetition, till the conſtitution can bear it without inconveni- 
_ ence, or indeed without being conſcious of it. Asin walking into the 
cold air in froſty weather. The ſame rule is applicable to increaſed 
ſtimulus, as of heat, or of vinous ſpirit, within certain limits, as is 
applied! in the two laſt paragraphs to Deficient Stimulus, as is further 
explained! in Sec. XXXVI. on the Periods of Diſeaſes. 
5. Where irritation coincides with ſenſation to produce the fame 
catenations of motion, as in inflammatory fevers, they are excited 
with ſtill greater energy than by the irritation alone. So when chil- 
dren expect to be tickled in play, by a feather lightly paſſed over the 
lips, or by gently vellicating the ſoles of their feet, laughter is moſt 
vehemently excited ; thou oh they can ſtimulate theſe parts with their 
own fingers untnoved. Herd the pleaſureable idea of playfulneſs co- 
incides with the vellication; and there is no voluntary exertion uſed 
to diminiſh the ſenſation, as there would be, if a child ſhould endea- 
your to tickle himſelf. See Sect. XXXIV. I. 4. 
6. And laſtly, the motions excited by the junction of Vöfuntar ; Me 
*6Xertion with irritation. are performed with more energy, than thoſe 
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by irritation ſingly; as when we liſten to ſmall noiſes,” as to the tick- 
ing of a watch ia the night, we perceive the moſt weak ſounds, that 
are at other times unheeded. So when we attend to the irritative 
ideas of ſound in our ears, which are generally not attended to, we 
can hear them; and can ſee the ſpectra of objects, which remain in 
the eye, whenever we pleaſe to exert our voluntary power in aid of 
thoſe weak actions of the retina, or of the auditory nerve. 

7. The temporary catenations of ideas, which are cauſed by the 
ſenſations of pleaſure or pain, are eaſily diſſevered either by irritations, 
as when a ſudden noiſe diſturbs a day-dream; or by the power of vo- 
lition, as when we awake from fleep. Hence in our waking hours, 
whenever an idea occurs, which is incongruous to our former expe- 
rience, we inſtantly diſſever the train of imagination by the power 
of volition, and compare the incongruous idea with our previous 

knowledge of nature, and reject it. This operation of- the mind has 
not yet acquired a ſpecific name, though it is exerted every minute 

of our waking hours; unleſs it may be termed 1NTvITIVE Ax A- 
| LOGY. It is an act of reaſoning of which we are unconſcious except 
from its effects in preſerving the congruity of our ideas, and bears the 

fame relation to the ſenſorial power of volition, that irritative ideas, 
of which we are inconſcious except by their effects, do to the ſenſo- 
rial power of irritation; as the former is produced by volition without 
our attention to it, and the latter by irritation without our attention 
to them. wa | 
Tf on the other wt a train of i imagination or of voluntary ideas are 
excited with great energy, and paſſing on with great vivacity, and be- 
come diſſevered by ſome violent ſtimulus, as the diſcharge of a piſtol 
near one's ear, another circumſtance takes place, which is termed 

SURPRISE ; Which by exciting violent i irritation, and violent ſenſation, 
_ employs for a time the whole ſenſorial energy, and thus diſſevers the 
| s trains of ideas, before the power of volition has time to com- 
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pare them with the uſual phenomena of nature. In this caſe fear is 
generally the companion of ſurpriſe, and adds to our embarraſſment, 
as every one experiences in ſome degree when he hears a noiſe in the 
dark, which he cannot inſtantly account for. This catenation of fear 
with ſurpriſe is owing to our perpetual experience of injuries from 
external bodies in motion, unleſs we are e our guard ee them. ; 
See Set. XVIII. 17. and XIX. 2. | 


Many other examples of the catenations of animal motions are ex- 
plained i in Sect. 1 on ue nn of Diſeaſes. 
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1. Volition is fuſpe 4 in rp · eee ee STR Atrium 
| and inflammation. g. Nightmare... 4. | Ceafeleſz\ flow! of ideas in dreams. 
y HE CT Ne: Ce mine BOAR hubs ir Ares 
yes leſs. dazzled after dreaming of viſible oljects. 6. Reverie, belief. 7. Low 
we diſtinguiſh ideas from perceptions. 8. Variety of ſcenery in dreams, excellence 
| of the ſenſe of viſio. 9. Novelty of combination in dreams. 10. Diſtintineſs 
of mmagery- in dreams. 11. Rapidity of tranſaction in dreams. 12. Of meaſur- 
ing time. Of dramatic time and place. Why a dull play induces fleep, and an 
e one reverie. 13. Conſciouſneſs of our exiſtence and identity in dreams, 
14. How we awake ſometimes ſuddenly, ſometimes frequently. 1 F. Irritative 
e contin is ee ee by Ronſon. Senfibility 
increaſes during fleep, and irritability. Morning dreams. Why epilepfies occur 
un ſleep. Ecftacy of children. Caſe of convulſions in ſleep. Cramp, why pain- 
ul. Afthma. Morning fwveats. Increaſe of heat. Increaſe of urine in ſleep. 
My more liable to take cold in ſleep. Catarrh from thin mght-caps. Why we 
Teil chilly at the approach of ſleep, and at waking in the open air. 16. Why 
the gout commences in ſleep. Secretions are more coptous in fleep, young animals 
and plants grow more in ſleep. 17. Inconſiſtency of dreams. Abſence of ſurpriſe 
An dreams. 18. Why we forget ſoine dreams and not others. 19. Slecp- 
talkers awake with ſurpriſe. 20. Remote cauſes of ſteep. Atmoſphere with 
leſs oxypene. Compreſſion of the brain in ſpina bifida, By whirling on an heri- 
'2ontal wheel. 5 cold. 2 I. Halit of Necp. No | | 


1. THERE are four ſituations of our Seiten; which i in 1 mo- 
derate degrees are not uſually termed diſeaſes, and yet abound with 
6 [Very curious and inſtructive phenomena; theſe are ſleep, re- 

1242 verie 
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verie, vertigo, drunkenneſs. © Theſe we thall vrevinwtly conſider, 
before we: ſtep forwards: to develop the cauſes and cures. of diſeaſes 
with the modes of the operation of medieines. . 
As all thoſe trains and tribes of animal motion, hich are ſubjefted 
to volition, were the laſt that were cauſed, their connection is weaker: 
than that of the other claſſes; and there is a peculiar circumſtance at- 
tending this cauſation, which 1 is, that it is entirely ſuſpended during. 
ſleep; hilft the other claſſes of motion, Which are more immediate- 
1 neceſſary to life, as thoſe cauſed by internal ſtimuli, for inſtance 
the pulſations of the heart and arteries, or thoſe catenated with plea- 
ſurable ſenſation, as the powers of digeſtion, continue to ſtrengthens 
their habits without interruption. Thus though man in his ſleeping. 
| Nate is a much leſs perfect animal, than in bis waking hours; and: 
though he, conſumes more than one third of his life in this his irra- 
tional: ſituation; yet is the wildom of the Author of nature manifeſt. 
even in this ſeeming. imperfection of his work! Fate 
The truth of this affertion with reſpect to the large muſeles of the 

body, which are concerned in locomotion, is evident: as no one itt 
perfect ſanity walks about in his ſleep, or performs any domeſtic of- 
fices: and in reſpect to the mind, we never exerciſe our reaſon or re- 
collection in dreams; we may ſometimes ſeem diſtracted between con- 
tending paſſions, but we never compare their objects, or deliberate 
about the acquiſition of thoſe objects, if our ſleep is perfect. And: 
though many ſynchronous tribes. or ſucceſſive trains of ideas may re- 
: nt the houſes or walks, which have real exiſtence, yet are they 
here introduced by their connection with: our ſenſations, and are in. 
truth ideas of imagination, not of recollection. 
2. For our ſenſations of pleaſure and pain are experienced with 
great vivacity in our dreatus; and hence all that motley group of ideas, 
which are cauſed'by/them,-called the ideas of i imagination, with their 
various aſſociated trains, are in a very vivid manner acted over in the 
ſenſorium; and theſe ſometimes call into action the larger muſcles, 
Dt: which. 


which have been ek aſſociated with them: 3 as appears from the 
muttering ſentences, which ſome people utter in their dreams, and 
from the obſcure barking of Male dogs, and the r motions of their 
feet and noſtrils. 
This perpetual flow of the trains of; RE which condiitute our 
Parte and which are cauſed. by painful or pleaſureable ſenſation, 
might at firſt view be conceived to be an uſeleſs expenditure of ſen- 
ſorial power. But it has been ſhewn, that thoſe motions, which are 
perpetually excited, as thoſe of the arterial ſyſtem by the ſtimulus of 
the blood, are attended by a great accumulation of ſenſorial power, 
after they have been for' a time ſuſpended ; as the hot-fit of fever is 
the conſequence of the cold one. Now as theſe trains of ideas cauſed 
=. by ſenſation are perpetually excited during our waking hours, if they 
= were to be ſuſpended in ſleep like the voluntary, motions, (which are 
= exerted, only by intervals during our waking hours,) an accumulation 
of fenſorial power would follow; and on our awaking a delirium 
would ſupervene, fince theſe ideas cauſed by ſenſation would be pro- 
duced with ſuch energy, that we ſhould miſtake the trains of ima- 
ination for ideas excited by irritation ; as perpetually happens to 
people debilitated by fevers on their firſt awaking; ; for in theſe fevers 
with debility the general quantity of irritation being diminiſhed, that 
of ſenſation is increaſed, In like manner if the actions of the ſtomach, 
inteſtines, and various glands, which are perhaps in part at leaſt 
cauſed by or catenated with agreeable ſenſation, and which perpetual- 
| ly exiſt during our wine) bow: were like the voluntary motions 
—_ .  ſufpended in our fleep; the great accumulation of ſenſorial power, 
= f which would neceliarily __—_ would be n to excite n- 
tion in them. 
3. When by our ode: les in vg Fe nad ſenſi- 
tions are produced, we either gradually awake by the exertion of vo- 
lition, or the muſcles connected by habit with ſuch ſenſations alter 
* e, of the body; but where the * is uncommonly pro- 
"he | 9 found, 
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found, and thoſe uneaſy ſenſations great, the diſcaſe called the incu- 
bus, or nightmare, is produced. Here the deſire of moving the 
body is paiufully exerted, but the power of moving it, or volition, is 
incapable of action, till we awake. Many leſs iifagreeable ſtruggles 
in our dreams, as when we with in vain to fly from corcifyig objects, 
conſtitute a lighter degree of this diſeaſe. In awaking from the 
nightmare I have more than once obſerved, that there was no diſorder. 
in my pulſe; nor do I believe the reſpiration i is laborious, as ſome 
have affirmed, It occurs to people whoſe ſleep is too profound, and 
ſome diſagreeable ſenſation exiſts, which at other times would have 


awakened them, and have thence prevented the diſeaſe of nightmares 


as after great fatigue or hunger with too large a ſupper and wine, 
which occaſion our fleep to be uncommonly . Sce No. 14, 
of this Section. 
4. As the larger cles of the body are Much more 1 u | 
excited by volition than by ſenſation, they are but ſeldom brought 
into action in our fleep: but the ideas of the mind are by habit ck 
more frequently connected with ſenſation than with volition; and : 
| hence the ceaſeleſs flow of our ideas in dreams. Every one's experi- 
ence will teach him this truth, for we all daily exert much voluntary 
muſcular motion: but few of mankind can Sor the fatigue of much 
e thinking. 
5. A very curious circumſtance FO Py theſe our fleeping i ima- 
ginations is, that we ſeem to receive them by the ſenſes. The muſ- 
cles, which are ſubſervient to the external organs of ſenſe, are con- 
nected with volition, and ceaſe to act in ſleep; hence the eyelids are 
dCloſed, and the tympanum of the ear relaxed; and it is probable a 
ſimilarity of voluntary exertion may be neceſſary for the perceptions 
of the other nerves of ſenſe; for it is obſerved that the papillæ of the 
tongue can be ſeen to become erected, when we attempt to taſte any 
thing extremely grateful, Hewſon Exper. Enquir. V. 2. 186. Albin 
Annot, Acad. L. i. c. 15. Add to this, that the immediate organs 
\** 79 an! 1 4 
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of ſenſe have no objects to excite them in the darknefh and filence of 
the night; but their nerves of ſenſe nevertheleſs continue to poſſeſs 
their perfect activity ſubſervient to all their numerous ſenſitive con- 
nections. This vivacity of our nerves of ſenſe during the time of 
fleep is evinced by a circumſtance, which almoſt every one muſt at 
ſome time or other have experienced; that is, if we ſleep in the day- 
light, and endeavour to ſee ſome object in our dream, the light 3 is ex- 
ceedingly painful to our eyes; and after repeated ſtrugg gles we lament 
in our fleep, that we cannot ſee it. In this caſe I apprehend the eye- 
lid is in ſome degree opened by the vehemence of our ſenfations; and, 
the iris being dilated, the optic nerve ſhews as great or greater ſen- 
ſibility than in our waking hours. See No. 1 6 of this Section. 
When we are forcibly waked at midnight from profound ſleep, our 
eyes are much dazzled with the light of the candle for a minute or 
two, after there has been ſufficient e allowed for the contraction 
of the i iris; which is owing to the accumulation of ſenſorial power in 
the organ of viſion, during its ſtate of leſs activity. But when we 
have dreamt much of viſible. objeRts, this accumylation, of ſenſorial 
power in the organ of viſion is leſſened or prevented, and we awake 
in the morning without being dazzled with the light, after the iris 
has had time to contract itſelf. This is a matter of great eurioſity, 
and may be thus tried by any one in the day-light. Cloſe your eyes, 
and cover them with your hat; think for a minute on a tune, which 
you are accuſtomed to, and endeavour to; ſing it with as little aQtivity 
of mind as poſſible... Suddenly uncover and open your eyes, and in 
one ſecond of time the iris will contract itſelf, but you will perceive 
the day more luminous for ſeveral . owin ng. to the arFumnlgtion 
of ſenſorial power in. the optic nerve. 19 WS. 
.. Then again, cloſe and cover your eyes, and W deen © on a 
cube of ivory two inches diameter, attending firſt to the north and 
ſouth ſides of it, and then to the other four fides of it; then get a 


a aun in your mind 8 . * all the ſides of the ſame cube co- 
loured 


L 
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bored red; and then of it coloured green; and then of it coloured 
blue; laſtly, open your eyes as in the former experiment, and after 


will not perceive any increaſe of the light of the day, or dazzling; 
becauſe now there is no accumulation of ſenſorial power in the optio 
nerve; that having been eee * its action in thinking over vi- 
ſible objects. 
This experiment is not 9 to be ods at firſt, but by a fow pa- 


were originally occaſioned by the ſtimulus of external bodies; becauſe 


Seck. III. 4. which is analogous to our "Os as much ae by 
e as by labour. ene 


_ ſubſtantial objects; though the external organs of ſenſe are open, and 


the beautiful valley, through which I yeſterday travelled, I do not 
perceive the furniture of my room: and there are ſome, whoſe wak- 
ing imaginations are ſo apt to run into perfect reverie, that in their 
common attention to a favourite idea they do not hear the voice of 


tlie companion, who accoſts them, unleſs it is e unuſual 


775 Energy. 

This perpetual take þ in 1 FLTY reveries, where our bes of 
imagination are attended with a. belief of the preſence of external ob- 
jects, evinces beyond a doubt, that all our ideas are repetitions of the 
motions of the nerves of ſenſe, by which they were acquired ; and 


that this belief is not, as ſome late philoſophers contend, an inſtinct 


neceſſarily oonnet ted only with our perceptions. 91 
D d 2 1 A 


the firſt ſecond of time allowed for the contraction of the iris, you 
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tient trials the fact appears very certain; and ſhews clearly, that our 
ideas of imagination are repetitions of the motions of the nerve, which 


they equally expend the ſeaſorial power in the organ of ſenſe, See 
6. Nor is it in our dreams W but even in our 3 g roads, 
and in great efforts of invention, ſo great is the vivacity of our ideas, 


that we do not for a time diſtinguiſh them from the real preſence of 


ſurrounded. with their uſual ſtimuli. Thus whilſt I am thinking over 


* 
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7. A curious * demands our attention in this place; as we 
do not diſtinguiſh in our dreams and reveries between our perceptions 
of external objects, and our ideas of them in their abſence, how do 
we diſtinguith them at any time? Ina dream, if the ſweetneſs of 
ſugar occurs to my imagination, the whiteneſs: and hardneſs of it, 
hien were ideas uſually connected with the ſweetneſs, immediately 
follow in the train; and I believe a material lump. of ſugar preſent 
before my fenſes: but in my waking hours, if the fweetneſs occurs. 


to my imagination, the ſtimulus of the table to my hand, or of the 
window to my eye, prevents the other ideas of the hardnefs and 
_ whiteneſs of the ſugar from ſucceeding ; and. hence I perceive the 
fallacy, and diſbelieve the exiſtence of objects correſpondent to thoſe 
ideas, whofe tribes. or trains are broken by the ſtimulus of other ob- 
_ jets. And further in our waking hours, we frequently exert our 
volition in comparing preſent appearances with ſuch, as we have 
uſually obſerved; and thus correct the errors of one ſenſe by our ge- 
neral knowledge of nature by intuitive analogy. See Sect. XVII. 
3. 7. + Whereas in dreams. the power of volition is ſuſpended, we can 
recollect and compare our preſent ideas with none of our acquired 
Page, g and are hence Wr pe of ng any ne in 
them. 


By this criterion we - diftinguih our wid m our PISTON 


hours, we can voluntarily recollect our fleeping ideas, when we are 


awake, and compare them with our waking ones ; but we cannot iu. 
our fleep voluntarily recollect our waking ideas at alk 

8. The vaſt variety of ſeenery, novelty of combination, 100 "TY 
tinctneſs of imagery, are othes-curious circumſtances. of our ſleeping 


imaginations, The variety of ſcenery ſeems to-ariſe from the ſupe- 
rior activity and excellence of our ſenſe of viſion 3 which in an inſtant 
unfolds to the mind extenſive: fields of pleaſurable ideas; while the 


other ſenſes colle & their wane e and with little combination; 
3 | OR OT} : & xt . 
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add to this, that the ideas, which this organ preſents us with, are 
more frequently connected with our ſenſation than thoſe of any 
| other. | | er 
9. The great en of adding: 13 owing to another eireum- 
ſtance; the trains of ideas, which are carried on in our waking 
thoughts, are in our dreams diſſevered in a thouſand places by the 
fuſpenſion of volition, and the abſence of irritative ideas, and are 
hence perpetually falling into new catenations. As explained in Sect. 
XVI. 1.9. For the power of volition is perpetually exerted during 
our waking hours in comparing our paſſing trams of ideas with our 
acquired knowledge of nature, and thus forms many intermediate links. 
in their catenation. And the irritative ideas excited by the ſtimulus, 
af the objects, with which we are ſurrounded, are every moment in- 
8 e us, and form ow * of our unceaſing catenations of 
10. „ The n of the Nimuli of external 3 and of volition, 
in our dreams renders the organs of ſenſe liable to be more ſtrongly af- 
fected by the powers of Gnſation, and of aſſociation, For our deſires 
or averfions, or the obtruſions of ſurrounding bodies, diſſever the 
ſenſitive and: affociate tribes: of ideas in our waking hours by intre- 
ducing thoſe of irritation and volition amongſt them. Hence pro- 
eeeds the ſuperior diſtinctueſs of pleaſureable or painful imagery in our 
fleep; for we recal the figure and the features of a long loſt friend, 
whom we loved, in our dreams with much more accuracy and viva- 


-  eity than in our waking thoughts. This circumſtance contributes to 


prove, that our ideas of imagination are reiterations of thoſe motions: 
of our organs of ſenſe, which were excited by external objects; be- 
eauſe while we are expoſed to the ſtimuli of preſent Wen, our ideas 
of abſent objects cannot be ſo diſtinctly formed. 

1. The rapidity of the ſucceſſion of tranſactions in our dreams is 
almoſt inconceivable; inſomuch that, when we are accidentally 
75 awakened by the jarring of a ts which is opened. into our bed= | 
chamber, 
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cn we ſometimes dream a whole neh. of thieves or fire | in 


the very inſtant of awaking. Woh 015 243 . 
During the ſuſpenſion of volition we cannot compare c our other 


ideas with thoſe of the parts of time in which they exiſt ; that is, we 
cannot compare the imaginary ſcene, which is before us, with thoſe 
changes of it, which ' precede or follow it; becauſe this act of com- 
paring requires recollection or voluntary exertion. Whereas in our 


waking hours, we are perpetually making this compariſon, and by 


that means our waking ideas are kept conſiſtent with each other by 
intuitive analogy; but this compariſon retards the ſueceſſion of them, 
by occaſioning their repetition. Add to this, that the tranſactions off 


our dreams conſiſt chiefly of viſible ideas, and that a whole hiſtory 'of | 
thieves and fire may: be e in an yr oy time . 125 r in 


2 picture. JE LAN e bis 


12. From this incapacity. of. 3 to the arts of 4 time in our. 
dreams, ariſes our ignorance of the length of the night; which, but 


from our conſtant experience to the contrary, we thould conclude was 
but a few minutes, when our ſleep is perfect. The ſame happens in 
our reveries; thus when we are poſſeſſed with vehement joy, grief, 


or anger, time appears ſhort, for we exert no volition to compare the 2 
preſent ſcenery with the paſt or future; but When we are compelled 


to perform thoſe exerciſes of mind or body, which are unmixed with 


paſſion, as in travelling over a dreary country, time appears long; 


for our defire to finiſh. our journey occaſions us more, frequently to 
_ compare our preſent ſituation Wen the aut pt, time or dees, which 


are before and behind en a | 

80 when we are envelajjet'; in Free 8 of any kind, 0 or 
in reverie, as in reading a very intereſting play or romance, we mea- 
ſure time very maccurately; and hence, if a play greatly affects our 


paſſions, the abſurdities of paſſing over many days or years, and of 


perpetual changes of place, are not perceived by the audience; as is 


mee by every one, who reads or ſees ſome plays of the im- 


3 - £7 : mortal 
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mortal Shakeſpear; but it is neceſſary for inferior authors to obſerve 
| thoſe rules of the wia and memo inculcated by Ariſtotle, becauſe 
their works do not Intereſt the fee 1 to produce com- 
blete reverie. 

Thoſe works, however, whether a romance or a Fan which 
2 not intereſt us ſo much as to induce reverie, may nevertheleſs in- 
cline us to ſleep. For thoſe pleafureable ideas, which are preſented to 
us, and are too gentle to excite laughter, (which | is attended with in- 
terrupted voluntary exertions, as explained Sect. XXXIV. 1. 4.) and 
Which are not accompanied with any other emotion, which uſually 
"excites ſome voluntary exertion, as anger, or fear, are liable to pro- 
duc fleep; - which conſiſts in a. fuſpenſion of all voluntary power. 
But if the ideas thus preſented to us, and intereſt our attention, are 
"accompanied with ſo much pleaſureable or painful ſenfation as to ex- 
eite our voluntary exertion at the ſame time, reverie is the conſe- 
"quence. Hence an intereſting play produces reverie, a tedious one 
produces ſleep: : in the latter we become exhauſted by attention, and 
ate not excited to any voluntary exertion, and therefore ſleep; in the 
| former we are excited by ſome emotion, which prevents by its pain 
1 the ſuſpenſio on of volition, and i in as much as it intereſts us, induces 

"Ieveric, As explained i in the next Section. ” 


LEASES . 


But When our fleep | is imperfect, as when we \ have determined to 
ie in balf an bour, time appears longer to us than in moſt other ſitu- 
ations. Here our ſolicitude not to overſlcep the determined time in- 
" Juces us in this imperfect ſleep to compare the quick changes of ima- 


Sined ſcenery with the parts of time or: place, they would have taken 


. up, had they real exiſtence; and that more frequently than in our 


Waking! hours; aud hence the time appears longer to us: and | make 
no doubt, but the permitted time appears long to a man going to the 
| _gallows, as the. fear of its FORK 1 win make him think frequently 

out it. | | 
| 13. As 


1 


= 


2 A 
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13. As we gain our knowledge of time by comparing the preſent 
ſcenery with the paſt and future, and of place by comparing the ſitu- 
ations of objects with each other; ſo we gain our idea of conſciouſneſs 
by compariug ourſelves with the ſcenery around us; and of identity 


by comparing our preſent conſciouſneſs with our paſt conſciouſneſs : 


as we never think of time or place; but when we make the compa- 


riſons above mentioned, fo we never think of conſciouſneſs, but 
when we compare our own exiſtence with that of other objects; nor 


of identity, but when we compare our preſent and our paſt conſci- 
ouſneſs. Hence the conſciouſneſs of our own exiſtence, and of our 
identity, is owin g to a voluntary exertion of our minds: and on that 
account in our complete dreams we neither meaſure time, are ſur- 


priſed at the ſudden. changes of place, nor attend to our own ex- 


iſtence, or identity; becauſe our power of volition i Is ſuſpended. But 


all theſe circumſtances are more or leſs obſervable in our incomplete 
ones; for then we attend a little to the lapſe of time, and the changes 


of place, and to our own exiſtence; and even to our identity of per- 
fon; for a lady ſeldom dream, that the i is a ſoldier ;, nor a man, that 


he is brought to bet. 
14. As long as our Leblations only excite choir ſenſual motions, « or 


| ideas, our fleep continues ſound ; but as ſoon as they excite deſires or 


averſions, our ſleep becomes imperfect; and when that deſire or aver- 
ſion is ſo ſtrong, as to produce voluntary motions, we. begin to awake; 
the larger muſcles of the body are brought into action to remove that 
_ irritation or ſenſation, which a continued poſture has cauſed; we 


ſtretch our limbs, and yawn, and our deep is thus bepken by the ac- 


cumulation of voluntary power. 
Sometimes it happens, that the act of waking | is ; ſuddenly pro- 


| duced, and this ſoon after the commencement of Ray which is oc- 
caſioned by ſome: ſenſation fo diſagrecable, as. inſtantanecu [ly to ex- 


cite 8 the power of FER. and a temporary action of all the voluntary : 
| "motions. 


— 
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motions ſuddenly ſucceeds, and ue Mert awake. This 18 ſometimes 7 
"aphid with loud noiſe in the ears, and with ſome degree of fear; 
and when it is in great exceſs, ſo as to produce continued convulſive 
| motions of thoſe muſcles, which are generally ſubſervient to volition, 

_ * it becomes epilepſy: the fits of which in ſome patients generally com- 
mence during fleep. This differs from the night-mare deſcribed in 
No. 3. of this Section, becauſe in that the diſigrocable ſenſation is not 


| fo great as to excite the power of volition into action; for as ſoon as 
d happens, the diſeaſe ceaſes. 


Another circumſtance, which ſometimes awakes aide ſoon after : | 
* commencement of their ſleep, is where the voluntary power is al- S 
ready ſo great in quantity as almoſt to prevent them from falling | 
aſleep, and then a little accumulation of it ſoon again awakens them; 

this happens in caſes of inſanity, or where the mind has been lately 
much agitated by fear or anger. There is another circumſtance in 
which fleep is likewiſe of ſhort duration, which ariſes from great de- 
bility, as after great over-fatigue, and in ſome fevers, where the 
ſtrength of the patient is greatly diminiſhed, as in theſe caſes the pulſe 
iutermits or flutters, and the reſpiration is previouſly affected, it ſeems 
to originate from the want of ſome voluntary efforts to facilitate re- 
_ {piration, as when we are awake, And is further treated of in Vol. II, 
Claſs I. 2. 1. 2. on the Ss of the er Power. Art. Som- 
nus interruptus. 8 

15. We come now to thoſe motions Shih Sn on irritation. 
Tbe motions of the arterial and glandular ſyſtems continue in our ſleep, 
| proceeding flower indeed, but ſtronger and more uniformly, than in 
our waking hours, when they are incommoded by external ſtimuli, on 
by the movements of volition; the motions of the muſcles ſubſervient 
to reſpiration continue to be ſtimulated into action, and the other in- 
ternal ſenſes of hunger, thirſt, and luſt, are not only occaſionally ex- 
cited 1 in our fleep, but their irritative motions are ſucceeded by their 
Uſual ſenſations, and make a part of the farrago of our dreams. Theſe 


p E e ſenſations 
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| ſenfations of the want of air, of hunger, thirſt, and luſt, in Dur dreatns, 
contribute to prove, that the nerves of the external ſenſes are alſo 
alive and excitable in our fleep; but as. the ſtimuli of external objects 
are either excluded from them by the darkneſs and ſilence of the 

night, or their acceſs to them is prevented by the ſuſpenſion of vo- 
| lition, theſe nerves of ſenſe fall more readily into their connexions 
with ſenſation and with aſſociation; becauſe much ſenſorial power, 
which during the day was expended in moving the external organs of 
ſenſe in conſequence of irritation from external ſtimuli, or in conſe- 
quence of volition, becomes now in ſome degree accumulated, and 
renders the internal or immediate organs of ſenſe more eaſily excitable 
by the other ſenſorial powers. Thus in reſpect to the eye, the irrita- 
tion from external ſtimuli, and the power of volition during our wak- 
ing hours, elevate the eye-lids, adapt the aperture of the iris to the 
quantity of light, the focus of the cryſtalline humour, and the angle 
of the optic axiſes to the diſtance of the object, all which perpetual 
activity during the day e much ſenſorial ee which is faved 
og our ſleep. 
Hence it appears, that not only thoſe th * the 6 which 
are always excited by internal ſtimull, as the ſtomach, inteſtinal canal, 
bile-ducts, and the various glands, but the organs of ſenſe alſo may 
be more violently excited into action by the irritation from internal 
ſtimuli, or by ſenſation, during our ſleep than in our waking hours; 
becauſe during the ſuſpenſion of volition, there is a greater quantity 
of the ſpirit of animation to be expended by the other ſenſorial powers. 
On this account our irritability to internal ſtimuli, and our ſenſibility 
to pain or pleaſure, is not only greater in ſleep, but increaſes as our 
lep is prolonged. Whence digeſtion and ſecretion are performed 
better in ſleep, than in our waking hours, and our dreams in the 
morning have greater variety and vivacity, as our ſenſibility increaſes, 
than at night "Whew we firſt lie down. And hence epileptic fits, 
which are n occaſioned K Ow" — ſenſation, ſo fre- 
'- Oey 
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quently attack thoſe, who are ſubject to them, in their fleep; becauſe 
at this time the ſyſtem is more excitable by painful ſenſation in con- 
ſequence of internal ſtimuli; and the power of volition is then ſud- 
_ denly exerted to relieve this pain, as explained Set. X XXIV. 1. 4. 
There is a diſeaſe, which frequently affects children in the rag” 

which i is termed ecſtaſy, and ſeems to conſiſt in certain exertions to 
relieve painful ſenſation, in which the voluntary power is not ſo far 
excited as totally to awaken them, and yet is ſufficient to remove 
the diſagreeable ſenſation, which excites it; in this caſe changing! me 
ne of the child frequently relieves i it. 


1 have at this time under my care an elegant young man about FM 


1 twenty-two years of age, who ſeldom fleeps more than an hour with- 

out experiencing a convulſion fit ; which ceaſes in about half a mi- 
nute without any ſubſequent ſtupor. Large doſes of opium only 
| prevented the paroxyſms, ſo long as they tend him from ſleeping 
by the intoxication, which they induced. Other medicines had no 

effect on him. He was gently awakened every half hour for one 
night, but without good effect, as he ſoon ſlept again, and the fit re- 
turned at about the lune periods of time, for the accumulated ſenſo- 
rial power, which occaſioned the increaſed ſenſibility to pain, was not 
thus exhauſted. This caſe evinces, that the ſenſibility of the ſyſtem 
5 to internal excitation increaſes, as our ſleep i 18 prolonged; till the pain 
| thus occaſioned produces voluntary exertion; which, when it is in 
its uſval degree, only awakens us; but when i it 1s more violent, it 
occaſions convulſions. 

The cramp in the calf of the 1 is another Kind of Wav, 
which generally commences in ſleep, occaſioned by the continual in- 
creaſe. of irritability from internal ſtimuli, or of ſenſibility, during 
that ſtate of our exiſtence. The cramp is a violent exertion to re- 
| lieve x pain, generally either of the Ikin from cold, or of the bowels, | 
as in ſome. diarrhœas, or from the muſcles having been previouſly 
 averſtretched, a8 in Walking up or down ſteep hills. But in theſe 
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collfullicas of the muſcles, Which form the calf of the leg, the 
traction is ſo violent as to occaſion another pain in cöhichdence of 


their own too violent contraction; as ſoon as the original pain, which 


cauſed the contraction, is removed. And hence the cramp, or ſpaſm; 
of theſe muſcles is continued without intertniſſion by this new pain, 
unlike the alternate convulſions and remiffions in epileptic fits. The 


reaſon, that the contraction of theſe muſtles of the ealf of the leg is 


more violent during t their convulfion than that of others, depends on 
the weakneſs of their antagoniſt muſeles; for after theſe have been 
contracted in their uſual action, as at every ſtep i in walking, they are 
again extended, not, as molt other muſcles are, by their antagoniſts, 


but by the _ ht of the whole body on the balls of the toes; and 


that weight applied to great mechanical advantage on the heel, that is, 
on the abies end of the bone of the foot, which thus acts as a lever. 


Another, diſeaſe, the periods of which generally cornmence during 


our ſleep, 1 is the aſthma. Whatever may be the remote cauſe of pa- 
roxyſms of aſthma, the immediate cauſe of the convulſive ; reſpiration, 
whether in the common aſthma, or in what is termed the convulſive 
5 aſthma, which e are perhaps only different degrees of the fame in 
convulſions ; YL the Increaſe of ircitability to ternal PE or 781 
93 c during ſleep muſt occaſion them to commence at this time. 
| Debilitated people, who have been unfortunately accuſtomed to 
great in gurgitation of {pirituous potation, frequently. part with a great 
quantity of water during the night, but with not more than uſual in 
the day-time. This is owing to a beginning torpor of the abſorbent 
71 ſyſtem, and precedes anaſarca, which commences in the day, but is 


cured. in the night by the increaſe of the irritability « of the abſorbent 


ſyſtem. 4 05 ſleep, which thus umbibes from, the cellular membrane 
the fluids, 


f ii 18 poſſible the horizontal poſition of the body may contribute Wo 
thing to this purpoſe, , and alſo the greater — of ſome branches 
of 


ich had been accumulated there during the day; though 
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of the abſorbent veſſels, which open their mouths in the cells of the 
cellular membrane, than that of other branches. 


As ſoon as a perſon begins to ſleep, the irritability and ſenſibility of 
| the ſyſtem begins to crea}; owing to the ſuſpenſion of volition and 
the excluſion of external ſtimuli. Harte the actions of the veſſels in 
obedience to internal ſtimulation become ſtronger and more energetic, 
though leſs frequent in reſpe& to number. And as many of the ſe- 
eretions are increaſed, ſo the heat of the ſyſtem is gradually increaſed, 
and the extremities of feeble people, which had been cold during the 
day, become warm. Till towards morning many people become ſo 
warm, as to find it neceflary to throw off ſome of their bed-clothes, 
as ſoon as they awake ; and in others ſweats are ſo liable to occur to- 
wards morning during their leg. 1 
Thus alt, who are not accuſtomed to fleep i in the open air, are 
very liable to take cold, if they happen to fall aſleep on a garden 
bench, or in a carriage with the window open. For as the y ſtem is 
warmer during ſleep, as above explained, if a current of cold air affects 
any part of the body, a torpor of that part is more effectually pro- 


duced, as when a cold blaſt of air through a key- hole or caſement 


falls upon a perſon in a warm room. In thoſe caſes the affected part 
pollefles leſs irritability in reſpect to heat from its having preyiouſly 
been expoſed to a greater ſtimulus of heat, as in the warm room, or 
during ſleep; and hence, when the ſtimulus of heat is diminiſhed, a 
torpor is liable to enſue; that is, we take cold. Hence people who 
ſleep in the open air, generally feel chilly both at the approach of 
ſleep, and on their awaking ; and hence many people are perpetually 
 ſubje& to catarrhs if they ſleep in a ing warm Ae than that 
7 which they wear in the day. . 
156. Not · only the ſenſorial powers of i irritation 15 of enſation, but 
. chat of aſſociation alſo appear to act with greater vigour during the 
ſuſpenſion of volition. in fleep. It will be ſhewn in another lace, 
Wat the gout nn, firſt attacks the liver, and that afterwards an 


3 | | inflammation 


4 


24 ob SLEBP. | Szer; XVIII. 16. 


inflammation of the ball of the great toe commences by aſſociation, 
and that of the liver ceaſes, Now as this change or. metaſtaſis of the 
activity of the ſyſtem generally commences: in ſleep, it follows, that 


theſe aſſociations of motion exiſt with greater energy at that time $ 
that is, that the ſenſorial faculty of affociation, like thoſe of irritation 
and of ſenſation, becomes in ſome meaſure. accumulated anon che 


fuſpenſion of volit ion. 


Other aſſociate tribes and trains Lies, 8 as 3 as * irritative I 
a ſenſitive ones, appear to be inereaſed in their activity during the ; 
ſuſpenſion of volition in fleep. As thoſe: which contribute to circu- 


late the blood, and to perform the various ſecretions; as well as the 


aſſociate tribes and trains of ideas, which contribute to furniſh ws. 


perpetual ſtreams of our dreaming i imaginations. PIN 


* In ſleep the ſecretions have generally been . to be diminiſh- | 


| ed, as the expeforated mucus in coughs, the fluids diſcharged in di- 
arrhoeas, and in falivation, except indeed the ſecretion of ſweat, 


which is often viſibly increaſed. This error ſeems to have ariſen from 
attention to the excretions rather than to the ſecretions.” | For the ſe- 
cretions, except that of ſweat, are generally received into reſervoirs, 
as the urine into the bladder, and the mucus of the inteſtines and 


lungs into their reſpe@ive cavities; ' but theſe reſervoirs do not ex- 


hide theſe fluids immediately by their ſtimulus, - but require at the 
ſame time ſome voluntary efforts, and therefore permit them to re- 

main during ſleep. And as they thus continue longer in thoſe re- 
| ceptacles i in our ſleeping hours, a greater part 1s abſorbed from them, 


and the remainder becomes thicker, and ſometimes in leſs quantity, 


though at the time it was ſecreted the fluid was in greater quantity 
than in our waking hours. Thus the urine is higher coloured after 
long ſleep; which ſhews, that a greater quantity has been ſecreted, 
and that more of the aqueous and faline part has been reabſorbed, and 
* Sete ey left in the bladder; hence . are thews | 
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only a greater action of the veſſels which ſecrete it in the kidneys my 
of thoſe which abſorb it from the bladder. 

The fame happens to the mucus expectorated in "od hich. is 
thus thickened by abſorption of its aqueous and ſaline parts; and the 
"fame of the feces of the inteſtines. From hence it appears, and from 
what has been ſaid in No. 15 of this Section concerning the increaſe 
of irritability and of ſenſibility during ſleep, that the ſeeretions are in 
general rather increaſed than diminiſhed during theſe hours of our ex- 

| iſtence; and it is probable that nutrition is almoſt entirely performed 
Vi in ſleep; and that young animals grow more at this time than in their 
0 waking hours, as young plants have long ſince been _— to grow 
5 e in the night, which is their time of ſleep. 
17. Two other remarkable circumſtances of our dreaming ideas are 
| their inconſiſtency, and the total abſence of ſurpriſe. Thus we ſeem 
| to be preſent at more extraordinary metamorphoſes of animals or trees, 
than are to be met with in the fables of antiquity; and appear to be 
tranſported from place to place, Which ſeas. divide, as quickly as the 
changes of ſcenery are performed in a play-houſe; and yet are net 
ſenſible of their iner nor in the leaſt deres affected with 


_ le. 


3 51 A. 


Me muſt under this fo more 1 In our wak- 
ing trains of ideas, thoſe that are. inconſiſtent with the uſual order of 
nature, ſo rarely have occurred to us, that their connexion is the 
flighteſt of all others: hence; when a conſiſtent train of ideas is ex- 
hauſted, we attend to the external ſtimuli, that uſually ſurround us, 
rather than to any inconſiſtent. idea, which might otherwiſe preſent 

- ibſelf : and if an inconſiſtent idea ſhould intrude itſelf, we immediately 

compare it with the preceding one, and voluntarily reject the train it 
would introduce; this appears further in the Section on Reverie, in 

Y which ſtate of the mind external, ſtimuli are not. attended. to, and yet 

 *the ſtreams: of ideas are kept conſiſtent by the efforts of volition. But 


* our r faculty of volition is ſuſpended, and all external ſtimuli are ex- 
cluded 
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cluded in * this lighter connexion of ideas takes place; and the 
train | is faid to be inconſiſtent ; that is, diſſimilar to the uſual order of 
vir But, eee 3 3 af bee or eee is 
flowing along, if any external ſtimulus affects us ſo violently, as to in- 
trude irritative ideas forcibly into the mind, it diſunites the former 
train of ideas, and we are affected with ſurpriſe,.... Theſe ſtimuli of 
_ . unuſual energy or novelty not only diſunite our common trains of 
ideas, but the trains of muſcular motions alſo, which have not been 
-long. eſtabliſhed by habit, and diſturb thoſe that have. Some people 
become motionleſs by great ſurpriſe, the fits of hiccup and of ague 
have been often removed by it, and it even affects the movements of 
the heart, and arteries ; but in our ſleep, all external ſtimuli are 
nad, And in neee ne gals: can exiſt. Sce Section 
| 8. We 3 8 with pleaſure Sis; A dream, WELL * 
delighted us, without being able to recolle& the tranſactions of it; 
unleſs perhaps at a diſtance of time, ſome analogous idea may intro- 
duce afreth this forgotten train: and in our waking reveries we ſome- 
times in a moment loſe the train of thought, but continue to feel the 
- glow of pleaſure, or the depreſſion of ſpirits, it occaſioned : whillt at 
Sy 2 times we can retrace with caſe theſe . of our reveries and 
3 The. a a of a Sm light u upon this ſubject. 
3 Wben we are ſuddenly awaked by any violent ſtimulus, the ſurpriſe 
totally diſunites the trains of our ſleeping ideas from theſe of our wak- 
ing ones ; but if we gradually awake, this does not happen; and we 
7 n unravel the preceding trains of imagination. 
19. There are various degrees of ſurpriſe; the more intent we are 
REY nb train of ideas, Which we are employed about, the more vio- 
lent muſt be the ſtimulus that interrupts them, and the greater is the 
ae of a i I have obſerved ms who have . by the fire, 
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and by their 1 barking and ſtruggling have — very intent 
on their prey, that ſhewed great ſurpriſe for a few ſeconds after their 
awaking by looking eagerly around them; which they did not do at 
other times of waking. And an intelligent friend of mine has re- 
marked, that his lady; who frequently ſpeaks much and articularly 
in her ſleep, could never recolle& her dreams in the morning, when 
this happened to her: but that when ſhe did not e in her age 
ſhe could always recollect them. | 
Hence, when our ſenſations act ſo aug; in leap as to liebe 
the larger muſcles, as in thoſe, who talk or ſtruggle in their dreams ; 
or in thoſe, who are affected with complete reverie (as deſcribed in 
_ the next Section), great ſurpriſe is produced, when they awake ; and 
theſe as well as thoſe, who are completely drunk or delirious, 3 
; forget afterwards their imaginations at thoſe times. 
20. As the immediate cauſe of ſleep conſiſts in the ſuſpenſion of vo- 
EBtion, it follows, that whatever diminiſhes the general quantity of 
ſenſorial power, or derives it from the faculty of volition, will con- 
ſtitute a remote cauſe of ſleep; ſuch as fatigue from muſcular or men- 
tal exertion, which diminiſhes the general quantity of ſenſorial power; 
or an increaſe of the ſenſitive motions, as by attending to ſoft muſic, 
which diverts the” ſenſorial power from the faculty of volition ; or 
laſtly, by increaſe of the irritative motions, as by wine, or food, or 
.warmth ; which not only by their expenditure of ſenſorial power di- 
miniſh the quantity of volition ; but alſo by their producing pleaſure- 
able ſenſations (which occaſion other muſcular or ſenſual motions in 
" conſequence), doubly decreaſe the voluntary power, and thus more 
forceably produce ſleep. See Set. XXXIV. 1. 4. = 
Another method of inducing ſleep is delivered in a very ingenious 
work: lately publiſhed by Dr Belo Who, after lamenting that 
opium frequently occaſions reſtleſſneſs, thinks, „that iu moſt caſes 
it would be better to induce ſleep by the abſtraction of ſtimuli, than 
7 by exhauſting the excitability 3”, and adds, upon this principle we 
F f . could 
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could nbt babe a derer ſoporific than an atmoſphere with a diminiſh» . 
ed proportion of oxygene air, and that common air might be admitted 
after the patient was afleep.” (Obſerv. on Calculus, Ke. by Dr. Bed- 
does. Murray. ) If it ſhould be found to be true, that the exeitability 
al the ſyſtem depends on the quantity of oxygene abſorbed by the 
lungs in reſpiration according to the theory of Dr. Beddoes, and of 
M. Girtanner, this idea of ſleeping in an atmoſphere with leſs oxygene- 
it its compoſition might be of great ſervice in epileptic cafes, and in 
cramp, and even in fits of the aſthma, where Wow en rape ach 
1 * the increaſe of irritability during ſleep. 50 | 
Sleep is likewiſe ſaid to be induced by mechanic firs: cm 
the brain in the caſes of ſpina bifida. Where there has been a de- 
feet of one of the vertebræ of the back, a tumous is protruded in eon- 
ſequence; and, whenever this tumour has been compreſſed by the hand, 
lleep is faid to be induced, becauſe the whole of the brain both within 
the head and ſpine becomes compreſſed by the retroceſſion of the fluid 
within the turnour. But by what means a compreſſion of the brain 
induces ſleep has not been explained, but probably by diminiſhing the 
ſecretion of fenforial power, and then the voluntary motions become 
ke te OP to the irritative en as occurs in moſt * 
pore Wl wp of icing "_ ee was ; rehited to me * 
Me. Brindley, the famous canal engineer, who was brought up to 
the buſineſs of a mill-wright ; he told me, that he had more than 
onee ſeen the experiment of a man extending himſelf acroſs the large 
ſtone of a corn-mill, and that by gradually letting the ſtone whirl, 
the man fell afleep, before the ſtone had gained its full velocity, and 
he ſuppoſed would have died without pain by the continuance or in- 
creaſe of the motion. In this caſe the centrifugat motion of the head 
and feet muſt accumulate the blood in "One dyed extremities of the 
* and thus compreſs the brain. 
Hay we ſhould mention the bene of cold ; ; ; "hilt, when 
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in a leſs degree, produces watchfulneſs by the pain it t occaſions, and 
the tremulous convulſions of the ſubcutaneous muſcles; but when it 
is applied in great degree, is ſaid to produce ſleep. To explain this 
effect it has been ſaid, that as the veſſels of the ſkin and extremities 
become firſt torpid by the want of the ſtimulus of heat, and as thence 
leſs blood is circulated through them, as appears from their paleneſs, 
- a greater quantity of blood poured upon the brain. produces ſleep by 
its compreſſion of that organ. But I ſhould rather imagine, that the 
ſenſorial power becomes exhauſted by the convulſive actions in conſe» 
quence of the pain of cold, and of the voluntary exerciſe previouſly 
uſed to prevent it, and that the ſleep i 18 only the beginning to die, as 
the ſuſpenſion of voluntary power in lingering deaths precedes for mr 
hours the extinction of the irritative motions. 
222. The following are the cn circuraſtances atteuding 
| e ſleep. 

1. The power of volition is ; totally gabe de., 

2. The trains of ideas cauſed by ſenſation. proceed with greater fa- 
Etlity and vivacity; but become inconſiſtent with the uſual order of 
nature. The muſcular motions cauſed by ſenſation continue; as 
thoſe concerned i in our evacuations during infancy, and alterwards i in 
digeſtion, aud in priapiſmus. 

3. The irritative muſcular motions continue, as N . in 
the Circulation, in ſecretion, in reſpiration. But the irritative ſenſual 
motions, or ideas, are not excited; as the immediate organs of ſenſe 
are not ſtimulated into action by external objects, which are excluded 

by the external organs of ſenſe; which are not in ſleep adapted to their 
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Tegeption by the power of yolition, as in our waking hours. 

443. The aflociate motions continue; but-their, firſt link is not ex- 
cited. into action by volition, or by, external ſtimuli. In all reſpects, 
except thoſe above mentioned, the three laſt, ſenſorial powers arc 
ſome what inc reaſed in energy during the ſuſpenſion of volition, owing 
to r conſequent accumulation of the ſpirit of animation. 4 
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+: Pri depen of ew 2. auen aalen . ee 3 _ Great 
'; ſurpriſe at awaking. And total forgetfulneſs of what paſſed in reveric. 3. No 
ihe 1 of walition in reverir. 4. Senſitive mations continue, and are conſiſtent. 
+ 5+ drritative motions continue, but are not ſucceeded by ſenſation. 6. Volition 
. poſer for the perception of feeble impreſſions. 7. Aſſociated motions continus. 
8. Nerves of fenſe are irritable in fleep, but not in reverie. 9. Somnambuli are 

not aſter. Kr received but & once. 10. 0 if reverie. 4 


© 1 WHEN: we — | with Wc ſenfation of 8 or 
with great efforts of volition, in the purſuit ef ſome intereſting train 
of ideas, we ceaſe to be conſcious of our exiſtence, are inattentive to 
time and place, and do not diſtinguiſh this train of fenſitive and vo- 
luntary ideas from the irritative ones excited by the preſence of exter- 
nal objects, though our organs of ſenſe are ſurrounded with their ac- 
cuſtomed ſtimuli, till at length this intereſting train of ideas becomes 
exhauſted, or the appulſes of external objects are applied with unuſual 
v ence, and we return with ſurpriſe, or with regret, into he: com- 
mon track of life." This is termed reverie or ſtudium. 
In ſome een theſe reveries continue a e time, . 
a a are not to be removed without greater difficulty, but are experi- 
ended in a leſs degree by us all; when we attend earneſtly to the ideas 
excited by volition or ſenſation, with their aſſociated connexions, but 
=_ - are at the ſame time conſcious at intervals of the ſtimuli of ſurround- 
=_ ing bodies. Thus in being preſent at a play, or in reading a romance, 
—_ + 1 43 „ eme 
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ſome perſons are ſo totally abſorbed as to forget cheiituſual me ef 
fleep, and to neglect their meals; while others are ſaid to have been 
ſo involved in voluntary ſtudy as not to have heard the diſcharge of 
artillery; and there is a ſtory of an Italian politician; who could think 
eee other OP as to be e ER mg n off Ale 
track. ö 13 7 6 ; 
9 11 it appears, that TI catenations of 1 and naſal. 
mot ions, which form the trains of reverie, are compoſed both of vo- 
Yuntary and ſenſitive aſſociations of them; and that theſe ideas differ 
from thoſe of delirium or of lep. as they are kept confiſtent by the 
power of volition; and they differ alſo from the trains of ideas belong- 
ing to inſanity, as they are as frequently excited by ſenſation as by 
volition. But laſtly, that the whole ſenſorial power is ſo employed 
on theſe trains of complete reverie, that like the violent efforts of vo- 
tion, as in convulſions or inſanity; or like the great activity of the 
jrritative motions in drunkenneſs; or of the ſenſitive motions. in de- 
rium; they preclude all ſenſation conſequent. to external ſtimulus. 
2. Thoſe perſons, who are faid-to walk in their ſleep, are affected 
with reverie to ſo great a degree, that it becomes a formidable diſeaſe; 
the eſſence of which conſiſts in the inaptitude of the mind to attend to 
external ſtimuli. Many hiſtories of this diſeaſe have been publiſhed by 
medical writers; of which there is a very curious one in the Lau- 
ſanne Tranſactions. I ſhall here ſubjoin an account of ſuch a caſe, 
Vith its cure, for the better illuſtration of this ſubje&t. | 
As very ingenious and elegant young lady, with light eyes 20 hs, 
about the age of ſeventeen, in other reſpects well, was ſuddenly 
feixed ſoon after her uſual menſtruation with this very wonderful ma- 
lady. Fhe diſeaſe began with vehement convulſions of almoſt every 
- muſcle of her body, with great but vain efforts to vomit, and the 
moſt violent hiecoughs, that can be conceived: theſe were ſucceeded 
in about an hour with a fixed ſpaſm; in which one hand was applied 
Tip 0 er head, and che other ann it: in about half an hour theſe 
e ceaſed, 
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Ceaſed, and the 1 ſuddenly, and was at firſt manifeſt by 
8 an lock of her eyes and countenance, which ſeemed to expreſs at- 
tention. Then ſhe converſed aloud with imaginary perſons with her 
eyes open, and could not for about an hour be brought to attend to 
the ſtimulus of external jects by any kind of violence, which it was 
proper to uſe: theſe ſj * returned in this order n day for 
ſiye or ſix weeks. rt d eli 
Theſe converſations were quits 3 0 we 1 . 
ſtand, what ſhe ſuppoſed her imaginary, companions to anſwer, by 
— of her part of the diſcourſe. Sometimes ſhe was 
F at other times ſhewed: much wit and vivacity, but was moſt 
Fee inclined to melancholy. In theſe reveries ſhe ſometimes 
ſung oyer ſome muſic with accuracy, and repeated whole pages from 
the Euglih poets. In repeating ſome lines from Mr. Pope's works 
-ſhe had ifof got one word,” and began again, endeavouring to recolle& 
it; when ſhe came to the forgotten word, it was ſhouted aloud in her 
ear, and this ee 0 no HEE $ Wo! o ame nen 91 at 
dengen regained it herſelf. Val . 
Theſe paroxyſms were Adee ub tbe: parades 1 ii inex- 
-preſiible ſurpriſe, and great fear, from which ſhe was ſome minutes 
nn herſelf, calling on her fiſter with great agitation, and 
very frequently underwent a repetition of . e e 7 n 
— of fear. See Sect. XVII. 3. 7. 
Aſter having thus returned for about . evan, daydorit dior : 
three weeks, the reueries ſeemed to become leis complete, and ſome 
of their cirourmſtances varied; ſo that ſhe could-walk about the room 
in them without running againſt any of the furniture; though theſe 
motions were at firſt very unſteady and tottering. And afterwards 


he once drank a diſh of 0 when the whole apparatus of the tea- 
table was ſet-before her; * id expreſſed ſome ſuſpicion, that a medi- 
eine Was put into it, and once ſeemed to ſmell of a tuberoſe, which 

Was in flower in n e e _— ng it 
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from the ſtem, ſaying, {© it would make her ſiſter ſo-lefiaicingly 


' angry.” At another time in her melancholy moments ſhe heard the 


ſound of a paſſing bell, I wiſh I was dead,” ſhe eried, liſtering to 
| the bell, and then taking off one of her ſhoes, as the fat: upon the 
bed, .I love the colour black,” ſays ſhe, a little wider, and as 
Attle longer, even this might make me a coffin Vet it is evident, 
ſhe was not ſenſible at this time, any more than formerly, of ſecing. 
or hearing any perſon about her; indeed. when great light was thrown 
upon her by opening the ſhutters of the window, her trains of ideas 
ſeemed leſs: melancholy ; ;, and when I have forcibly held her hands, or 


covered her eyes, ſhe appeared: to grow impatient, and would: ſay, ſhe, 
could: not tell what to do, for ſhe could neither ſee nor move.. In all 


theſe circumſtances her pulſe continued unaffected as in health. And, 
when the paroxyſm was over, ſhe could. never r recollec a ſingle idea. 

of what had paſſed in it. 
This aſtoniſhing difeaſe, aſter the uſe of many other 33 and 
applications in vain, was cured by very large doſes of opium given 
about an hour before the expected returns of the paroxyſens; ; and after 
a few relapſes, at the intervals of three or four months, entirely diſ- 
appeared. But ſhe continued at times. to have other Unaptoras of 

_ epileply. | 
3. We ſhall only here conſider, what "WU 5 A the time of 
2 her reveries, as that is our preſent ſubject; the fits of convulſion be 0 
long to another part of this treatiſe. Sect. XXKEV. 4d... 
I There ſeems to have been no ſuſpenſion of volition during the fits 
= reverie, becauſe ſhe endeavoured to regain the loſt idea in repeating 
he lines of poetry, and deliberated about breaking the tubcroſe, and 
ſuſpected the tea to have been medicated. 
4. Fhe ideas and muſcular movements depending on ſenſation were 
exerted with their uſual vivacity, and were kept from being incon- 
— kiſtent by the power of volition, as appeared from her whole conver- | 

. and was explained in Se, XVII. 3. 2. and XVIII. 16. 155 
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W The bdess and da on irritation during the firſt. 
weeks of her diſeaſe, whilſt the PIO. r were never 
ſoeceeded by the ſenſatiou of pleaſure or pain; as ſhe neither ſaw, 
heard, nor felt ally of the ſurroundimg objects. Nor was it certain 
that my irritative motions ſfacceeded the ſtimulus of external objects, 
till the reverie became leſs eoinplete, and then ſhe could walk about 
che room without running againſt the furniture of it. Afterwards, 
when ther reverie became Mill leſs complete from the uſe of opium, 
fone few irritations were at times ſucceeded by her attention to them, 
as wWheri ſhe ſmelt at 7 tubetoſe; aud drank a difh or tea, but as 
ouly when ſhe ſeemed voluntarily to attend to them. 
6. In common life when We liſten, to diſtant ſounds, or wiſh to 
iat guiſh Shjects 1 in the ni; ght, we are obliged firongly to exert our 
80 diſpofe the bids of ſenſe to perceive them, and, to ſup- 
preſs the other trains of ideas, which might interrupt theſe feeble Fl 
nations. Heiice in tlie preſent hiftory 1 the ſtrongeſt: ſtimuli were not 
perceived except when the faculty: « of volition was exerted on the 
iid 'ſeriſe; and then eveii common ſtimuli were ſometimes per- 
ceived: for her nnd Was ſoftrenuoulty employed in purſuing its own 
trains of voluntary'or ſenſitide ãdeas, that no common ſtimuli could fo 
far excite her attention as to diſunite them; that is, the quantity of 
volition or of ſenſation already exiſting was greater than any, Which 
could be produced in conſequence of common degrees of ſtimulation. 
But the few ſtimuli of the tuberoſe, and of the tea, which ſhe did 
perceive, were ſuch, as accidentally coincided with the trains of 
thought, which were paſſing in her mind; and hence did not diſ- 
unite thoſe trains, and create ſurpriſe. And their being perceived at 
all was owing to the 1 6 of volition N or coinciding with 
that of irritation!” e e SMPHTSVO TE ed | | 
This explication is 6 ountswehchc by a fact cited: concerning a 
| ſomnamnbulift i in the Lauſanne Tranfactions, who ſometimes pened 


bis 8 for a ſhort time to examine, Where he was, or where Bis ink- 
29 2 ; : 
. be | | , pot 
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pot good, and then ſhut them again, dipping his pen into the pot 
every now and then, and writing on, but never opening his eyes at- 
- terwards, although he wrote on from line to line regularly, and cor- 
rected ſome errors of the pen, or in ſpelling: fo much eaſier was it 
to him to refer to his ideas of the Hanse of ings, than to his 1 0 
— of them. 1 
. The aſſociated motions a rerfilhedk in their 500 3 as ap- 
Peared by the combinations of her ideas, and the uſe of her muſeles, 
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and the equality of her pulſe; for the natural motions of the arterial 


ſyſtem, though originally excited like other motions by ſtimulus, 
ſeem in part to continue by their aſſociation with each other. As the 
heart of a viper pulſates long after it is cut out of the we and re- 
moved from the ſtimulus of the blood. 
8. In the ſection on ſleep, it was obſerved that the nerves of ſenſe 
are equally alive and ſuſceptible to irritation in that ſtate, as when we 
are awake; but that they are ſecluded from ſtimulating objects, ot 
rendered unfit to receive them: but in complete reverie the reverſe 
happens, the immediate organs of ſenſe are expoſed to their uſual ſti- 
muli; but are either not excited into action at all, or not into ſo great 
; action, as to produce attention or ſenſation. 
The total forgetfulneſs of what paſſes in reveries; and the ſurpriſe 
on recovering Grown them, are taker pw in ; Section XVIII. 19, andin 
Section XVII. 3. 7. 
9. It appears from hence, that reverie is a diſeaſe of the epileptic 
or cataleptic kind, fince the paroxyſms of this young lady always be- 
gan and frequently terminated with convulſions; and though in its 


1 greateſt degree it has been called ſomnambulation, or walking, 


it is totally different from fleep; becauſe the eſſential character of 

. fleep conſiſts in the total ſuſpenſion of yolition, which in reverie is 

not affected; and the effential character of reverie conſiſts not in the 

abſence of thoſe ; irritative motions of our ſenſes, which are occaſioned 

; by the ſtimulus of external objects, but in their never being produc- 
Habs © i os tive 
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tive of ſenſation. «8b that during a fit of reverie that ſtrange event 
happens to the whole ſyſtem of nerves, which occurs only to ſome 
particular branches of them in thoſe, who are a ſecond time expoſed 
to the action of contagious matter. If the matter of the ſmall-pox be 
inſerted into the arm of one, who has previouſly had that diſeaſe, it 
will ſtimulate the wound, but the general ſenſation: or inflammation 
ol the ſyſtem does not idee which conſtitutes the diſeaſe, | See Seck. . 
Kl. 7. 6. XXXIII. 2. 8. 

10. The following is che definition or eee of complete reverie. 
1. The irritative motions occaſioned by internal ſtimuli continue, 
thoſe from the ſtimuli of external objects are either not produced at 
all, or are never ſucceeded by ſenſation or attention, unleſs they are 

at the ſame time excited by volition. 2. The ſenſitive motions con- 
tinue, and are kept conſiſtent by the power of volition. 3. The vo- 
luntary motions continue undiſturbed, The Ain motions con- 
tinue undiſturbed. O87 1 
Two other caſes of reverie are ACE in Section XXXIV. 3* 5 


further evince, that reverie is an effort of the mind to relieve ſome 
painful ſenſation, and is hence allied to convulſion, and to inſanity. 
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0 r . . We determine our perpendicularity 27 the 1 mations of objets. A perſon 
' bood-winkid cannot walk in a ſtraight line. Dizzing neſs on looking from a tower, 
in a room ſtained with uniform lozenges, on riding over ſnow. 2. Dizzineſs 
Hun moving ohjel ls. A whirling wheel. Fluctuations of a river. Experiment 
. With a child. 3. Dizzineſs from our own motions and theſe of other objects. 
Riding over a broad ſtream. Sea-fickneſs. 5. Of turning round on one foot. 
Dervi ifes in T1 urkey. Attention of the mind prevents fi obt ſea- # Fckneſs. After 2 
voyage ideas of vibratory motions are till perteived on ſhore. 6. Ideas continue 
ſome time after they are excited. Circumſtances of turning on one fobt, Aanding on 
a @ tower, and walking in the dark explained. 7. Irritative ideas f apparent mo- 
©. tions. Irritative ideas of ſounds. Batttment of the found of bells and organ-pipes. 
Viertiginous noiſe in the had.  Irritative motions of the ſtomach, inteftines, and 
Landi. 8. Symptoms, that accompany" vertigo. W hy vomiting comes on in fir ckes 
ef the palſy. . By the motian of a ſhip. By injuries on the head. Why motion 
i makes Sick. people vomit. 9. Why drunken people are vertiginous. Why a 
one in the ureter, or bile-du8, produces vomiting. o. Why after a voyage 

'. igeas of vibratory motions are perceived on 1 ſhore. 11. | Kinds of vert go and their 
” cure. I 2. Damir of . | 7 


3 80 0 | 7 JAVIDT 530 
1680 IN: learning to walk we judge of the diſtances of the objects, 
Which we approach, by the eye; and by obſerving their perpendicu- 
larity determine our on This circumſtance” not having been at- 
tended to by the writers on a the diſeaſe called vertigo or dizzi- 
? neſs has been aſe innen. Bl 
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When auy perſon laſes the power of muſcular action, whether he 
1s erect or in a ſitting poſture, he ſinks down upon the ground ; as is 
ſeen in fainting fits, and other inſtances. of great debility. Hence it 
follows, that ſome exertion of muſcular power is neceſſary to preſerve 
our perpendicular attitude. This is performed by proportionally ex- 
erting the antagoniſt, muſcles of the trunk, neck, and limbs; and if 
at any time in our locomotions we find ourſelves inclining to one ſide, 
ws either reſtore our equilibrium by the efforts of the muſeles on the 
other ſide, or by moving one of our feet extend the baſe, which we 
reſt upon, to the new center of gravitʒ. 

But the moſt eaſy. and habitual manner of determining our 1 of 
perpendicularity, is by attending to the apparent motion of the objeQs 
within the ſphere of diſtinct viſion; for this apparent motion of ob- 
| jects, when we. incline from our perpendicularity, or begin to fall, 3 
as much greater. than the real motion of the eye, as the diameter of 
the ſphere of diſtinct vigen 4 is to our perpendicular beight. ET... 
| Hence: no one, who. is hood-winked, can walk in a. fraight line 
for a hundred ſteps together; ; for he inclines. ſo. greatly, before he is 
warned of his want of perpendicularity by the ſenſe of touch, not 
having | the apparent motions of ambient objects to meaſure this incli- 
nation by. that he is neceſſitated to move one of his feet outwards, to 
the right or to the leſt, to ſupport the new centre of gravity, and Rus 
errs from the line he endeavours to proceed in. 5 

For the ſame reaſon many people become dizzy, when they 1 look 1 
from, the ſummit of a tower, which is raiſed much above all other ob- 
jects, as theſe objects are out of the ſphere of diſtin& viſion, and they 
are obliged to balance or: e by the leſs accurate Gy of r 
muß, m1 ih at 4 „ 44; 
I here is ths curious ie 3 to 7 as i 
the cireumjacent viſible objects are ſo ſmall, that we do not diſtinguiſh 
their minute parts; or ſo ſimilar, that we do not know them n. 

each other; ; we cannot determine our perpendicularity by them. Thus 
| | in 
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in a room hung with a paper, which is coloured over with fimilar 
ſmall black lozenges or rhomboids, many people become dizzy; for 
when they begin to fall, the next and the next lozenge ſucceeds upon 
the eye; which they miſtake for the firſt, and are not aware, that 
they have any apparent motion. But if you fix a ſheet of paper, or 
draw any other figure, in the midſt of theſe lozenges, the charm 
ceaſes, and no dizzineſs is perceptible. The ſame occurs, when we 
nde over a plain covered wir ſnow: WERE trees or _ eminent 
WS But after having . viſible objects at ſl with the ſenſe 
of touch, and learnt to diſtinguiſh their ſhapes and ſhades, and to 
meaſure our want of perpendicularity by their apparent motions, we 
come to conſider them in real motion.” Here a new difficulty occurs, 
and we require ſome experience to learn the peculiar mode of motion 
of any moving objects, before we can make uſe of them for the pur- 
poſes of determining our perpendicularity. Thus ſome people become 
dizzy at the fight of a whirling wheel, or by gazing on the fluctua- 
tions of a river, if no ſteady objects are at the ſame time within the 
ſphere of their diſtinct viſion; and when a child firſt can ſtand erect 
upon his legs, if you gain his attention to a white handkerchief ſteadi- 
ly extended like a fail, and afterwards make it undulate, he arne | 
: 0 his perpendicularity, and tumbles on the ground. 
3. A ſecond difficulty we have to encounter is to Uſtinguiſh our 
own real movements from the apparent motions of objects. Our 
daily practice of walking and riding on horſeback ſoon inſtruQs us 
with accuracy to diſcern theſe modes of motion, and to aſcribe the 
apparent motions of the ambient objects to ourſelves; but thoſe, 
_—_ we have not acquired by repeated habit, continue to confound 
us. 8So as we ride on horſeback the trees and cottages, which occur 
0 80 appear at reſt; we can meaſure their diſtances with our eye, 
and regulate our attitude by them; yet if we careleſsly attend to diſ- 
tans hills or woods through a thin hedge, which is near us, we ob- 
e ſerve 
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ſerve the jumping and progreflive-motions of ehorng: as this is in- 
creaſed by te paralax of theſe objects; which we have not habit uated 
ourſelves to attend to. When. firſt an European mounts an elephant 
guten feet high, and whoſe mode of mation hei is not accuſtomed to, 
ts ſeem to undulate, as he paſſes, and: he frequently becomes 
fick and vertiginous, as Lam well informed. Any; other unuſual move- 
ment of our bodies has the ſame effect, as riding backwards in a coach, 
Gringing'on a rope, turning round ſwiftly on lone leg, ſcating on the 
ice, and a thouſand others. So after a patient has been long confined 
to his bed, when he firſt attempts to walk, he finds himſelf verti- 
ginous, and is obliged. by practice to learn again the particular modes 


of the apparent motions of objects, as he walks by them, 77 


4. A third difficulty, Which occurs to us in learning to . 
n by the eye, is, when both ourſelves and the circumjacent 


objects are in real motion. Here it: is neceſſary, that wie ſhould. be 


* 


habituated to both theſe modes of motion in order to preſerve our per- 


pendicularity.. Thus on horſeback we accurately obſerve another 


perſon,” whom we meet, trotting towards us, without confounding: 


his jumping and progreſſive motion with our on, becauſe We have 
| beer- accuſtomed: to them both; that is, to undergo the one, and to 


ſee the other at the ſame time. But in riding over a broad and fluc- 
tuating ſtream, though we are well experienced in the motions of our 


ae are liable to become diz zy from our inexperience in that of 


the water. And when firſt we go on ſhip- board, Where the move- 
ments of ourſelves, and the movements of the large waves are both 
new tous, the vertigo is almoſt unavoidable with the terrible ſickneſs, 


_ which-attends it. And this I have been aſſured has happened to ſe - 


veral from being removed from a large n eee ee e „ and 
again from a ſmall one into a man of War. 


5. From the: foregoing. examples it is ans: Ae as we are: 
ſurrounded with Pf; motions, we loſe our perpendicularity : but 


there are ſome peculiar circumſtances attending this effect of moving 
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| obje cis, ene: now to mention; arid mall FEES from the re- 


cital of them to gain ſome inſight into the manner of their 1 
tion. 4 | my; 10 r! b tt r a 45 . 
When a child moves round quick upon one foot, the circumjacent 
objects become quite indiſtinct, as their diſtance increaſes their appa- 
rent motions; and this great velocity confounds both their forms, 
and their colours, as is ſeen in Whirling round a many coloured wheel; 
he then loſes his uſual method of balancing bimſelf by viſion, and be- 
gius to ſtagger; and attempts to recover himſelf by his muſcular feel- 
ings.” This ſtaggering adds to the inftability of the viſible objects by 
Bug a vibratory motion beſides! theirrotatory one, The- child then 
drops upon the ground, and "the" neighbburing objects ſeem to con- 
tinue for ſome fcunds of time to vireulats around him, and the earth 
under him appears to librate like A balance. In ſome ſeconds of time 
theſe ſenſations of a continuation of the motion of objects vaniſh ; but 
if he continues turning round ſomewhat! longer, before he falls, fick- 
neſs and vomiting are very liable to ſucceed.” But none of theſe cir- 
cumſtances affect thoſe who have habituated themſelves to this kind 
of motion, as the derviſes in Turkey, Knee Ws e ee ſwift 
gyrations are a ceremony of feligibn. 
In an open boat paſſing from Leith to Kita in Scotland, iſud- 
den change of the wind ſhook the Güldiftefſcded fail, and ſtopt our boat; 
froth is! unuſual movement the paſſengers all vomited except my- 
felf.” 1 obſet ved, that the undulation of the ſhip, and the inſtability 
S all viffble objects, inclined me ſtrongly to be ſick; and this conti- 
: ed or increaſed, When I clofed my eyes, | but as often as I bent my 
attention: with energy on the management and mechaniſm of the ropes 
and fails, "the ſickneſs ceaſed; and recurred again, as often as I re- 
Hxed this attention and 1 am aſſured by a gentleman of obſervation 
and veracity, that he Has more than once. obſerved, when the veſſel 
bas been iti immedi te danger, that the ſea· ſickneſs of the paſſengers 
2115 'T TER has 
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has inflantanconſly ale, and: recurred e when the Wa was 


over. n 
Thoſe, Wis hang ben upon e iter in a Weit or ſhip lo "I 


| that they have acquired the neceſſary habits of motion upon that un - 


ſtable element, at their return on land frequently think in their reve- 
ries, or between ſleeping and Waking, that they obſerve the room, 
they ſit in, or fome of its furniture, to librate like the motion of the 
veſſel. This have experienced myſelf, and have been' told, that 
after long voyages, it 1s ſome time before theſe ideas entirely vaniſh. 
The lane | is obſervable in a leſs degree after having travelled ſome 
days in a ſtage coach, and particularly when we lie down in bed, and 
_ compoſe ourſelves to ſleep; in this caſe it is obſervable, that the rat- 
tling noiſe of the coach, as well as the undulatory motion, haunts us. 
The drunken vertigo; and the vulgar cuſtom of OE: Fen, 
will be conſidered i in the next Section, 


6. The motions, which are produced by che power 77 volition, 
X may be immediately ſtopped by the exertion of the ſame power on the 

antagoniſt muſcles ; otherwiſe theſe with all the other claſſes of mo- 
tion continue to go on, ſome time after they are/excited, as the pal- 
pitation of the heart continues after the object of fear, which occafion- 
ed it, is removed, But this circumſtance i is in no. claſs of motions 


more remarkable than in thoſe dependent on irritation ; thus if any 


one looks at the ſun, and then covers his eyes with his hand, he will 
for many ſeconds of time, perceive the image of the ſun marked on 


his retina: a fimilar 3 image of all other viſible objects would remain 
ſome time formed on the retina, but is extinguiſhed by the perpetual 


change of the motions of this nerve in our attention to other objects. 


To this muſt be added, that the longer time any movements have 


continued to be excited without fatigue to the organ, the longer will 


they continue ſpontaneouſly, after the excitement is withdrawn: as 
: the taſte of tobacco in the mouth alter a perſon * been {moaking i it. 
This 
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rate Weins ſo ſtröng, that if 2 perſon.  continuts*toldriw air 
thropgeʒ a kobatco pipe in the dark, after having beet fnokiby ar 
tine: HE earmot diſtinguiſh whether his pipe be ligbten 6 not. 
A Frei theſe two conſiderations it appears, that the diz zinefs Kk in 
the head, after ſeeing objects in unuſual motion, is fo other than 
TFeocgtinuation of the motions of the optio netve excited by thoſe objeAg, 
und which engage our attention. Thus on turning found on one 
foot, the vertigo continues for ſome ſeconds of time after the perſon | 
18 fallen on the ground; and the longer he has continued to revolve, 
dhe longer will continue theſe ſuveclive motions of the owe of the 
ED” optic nerve. 1879747 
5 og Any one, "wha lands Me. on the 0 bf ; a high tower; M he has 
not been accuſterned to balance himſelf. by objects. placed at ſuch diſ- 
tanees and with ſuch inelinations, begins to ſtagger, and endeavours 
to recbver himſelf by his muſcular feelings. During this time the 
apparent motion of objects at a diſtance below him is very great, and 
the impreſſions of theſe apparent motions continue a little time after 
he has experienced them; and he is perſuaded to incline the contrary 
way to counteract their effects; and either immediately falls, or ap- 
PlwkKͤ ing his hands to the building, uſes his muſcular feelings to preſerve 
His perpendicular attitude, contrary to the erroneous perſuaſions of his 
eyes. Whilſt the perſon, who walks in the dark, ſtaggers, but with- 
but dizzineſs; for he neither has the ſenſation of moving objects to 
take off his attention from his muſcular feelings, nor has he the ſpee- 
tra of thoſe motions continued on his retina to add to his confuſion. 
It happens indeed ſometimes to one ſtanding on a tower, that the 
-idea of his not having room to extend his baſe by moving one of his 
feet outwards, when he begins to incline, ſuperadds fears to his other 
inconveniences; which/like ſurpriſe, joy; or any great degree of ſen- 
ation, enervates him in a moment, by employing the whole ſenſo- 
rial e and by thus breaking at the nee trains and ie bf 
— 
on AN ; =, mo 


real motions, or to neither. 


of objects are a eee e of irejtative. dents whi — 
e t the day. cli inne 
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. The: wrritative ideas of objects, | whilſt we are awake, are. per- 
oetually preſent to our ſenſe of ſight ;; as we view the furniture of our 
rooms; or the ground, we tread upon, throughout the whole day with- 
out attending to it. And as our bodies are never at perfect reſt during 
our waking hours, theſe irritative ideas. of objects are attended per- 
petually wirh irritative ideas of their apparent motions. The ideas of 


apparent motions are always irritative ideas, becauſe we never attend 


to them, whether we attend to the objects themſelves, or to their 
Hence the ideas of the apparent motions. 


Alſo during alt our Alg eum, Wee i is 4 ed neter 
Pr bodies, as of the wind in our rooms, the fire, diſ- 
tant converſations, mechanic buſineſs; this continued buzz, as we 


are ſeldorn quite motionleſs, changes its loudneſs perpetually, like the 


ſound of a bell: Which riſes and falls as long as it gontinues, and 


ſeems to pulfate om the ear. This any one may experience by turning 


himſelf round near a waterfall; or by ſtriking a glaſs bell, and then 


moving the direction of its mouth towards the ears, on from them, as 


long as its vibrations continue. Hence this undulation of indiſtinct 
ſound makes another nn circle of } irritative ideas, which con- 
tinues throughout the day. VS Hun offs t % e . WEIL 
We hear this undulating * when we are perfectly at reſt our- 
ſelves, from other ſonorous bodies beſides bells; ast from two organ- 


Pipes, which are nearly but not quite in uniſon; When they are 


ſounded together. When a bell is ſtruck, the circular ferm is changed 
into an eliptie one; the longeſt axis of which, as the vibrations con- 


diane, moves round the periphery of the bell; and Wen either: — 


of this elipſe is pointed towards our ears, the faund. is louder; and 
leſs when the intermediate parts of the elipſe are oppoſite to us. The 

vibrations of the two organ · pipes may be compared to Nonius's rule; 
* found 3 is louder, when ny © coincide, aud leſs at the intermediate 
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times. But; as the ſound of bells is the moſt familiar of thoſe ſounds, 

which have a conſiderable battement, the vertiginous patients wha 

attend to the irritative diene of ſonnfegbave mn een com- 
puare it to the noiſe of bells. 4; 

The periſtaltic motions: abi our 8 BE e nd: the 
| Cecretions. of the various glands, are other circles of irritative motions, 
ſome of A arty fene gle ester to our een or 
latiety. ee i te 115 | 
| eee de ade ideas os thei 8 motions of. 8 he 
x«ritative battements of ſounds, and the movements of our bowels and 
glands compoſe a great circle of irritative tribes of motion: and when 
one conſiderable. part of this circle of motions becomes interrupted, 
the whole proceeds in confuſion, as' ned in Section XVII. 1. _— 
on Catenation of Motions. ; 
8. Hence a violent vertigo, G honey cute it Ga is ge- 
io attended with undulating noiſe in the head, perverſions of the 
motions of the ſtomach and duodenum, ae eee 0 ble and 
gaſtic juice, with much pale urine, ſometimes with yellowneſs of the 
ſkin, and a diſordered ſecretion of almoſt every gland of the body. * 
at 8 the arterial ſyſtem is affected, and fever ſucceeds. 

Thus bilious vomitings accompany the vertigo e by the 
motion of a ſhip; and when the brain is rendered vertiginous by n 
paralytic affection of any part of the body, a vomiting generally en- 
ves, and a great diſcharge of bile: and hence great injuries of the 
dead from external violence are ſuccceded with bilious vomitings, 
and ſometimes with abſceſſes of the liver. And hence, when a pa- 
tient is inclined to vomit from other cauſes, as in ſome fevers, any 
motions of the attendants in his room, or of himſelf when he is raiſed 
oer turned i in hs a eee induces the inn by ne 
32/5 W. comverſely it is very fact EY has, whoſe ftomachs are 
a from internal cauſes, to be afflicted with vertigo, and noiſe 
Hh 2 PZ A in 
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in the head; ſuch ĩs the vertigo of drunken people, which continues, 
when their eyes are cloſed, and themſelves in a recumbent poſture, 
as well as when they are in an erect. poſture, and have their eyes 
open. And thus the irritation of a ſtone in the bile-duct, or in the 
uretet, or an inflammation of view _ 41 I are accompanied 
with vomitings and vertigo. et H aff io οονjHLWteö 2 
In theſo caſes the irritative anon of. ada — which are in 
general not attended to, become ſo changed by ſome unnatural ſti- 
mulug,”ag to become uneaſy, and excite. our een attention. 
And thus the other irritative trains of motions, which are aſſociated 
with it, become diſordered by their ſympathy. The ſame happens, 
then a piece of gravel ſticks in the ureter, or when ſome part of the 
inteſtinal / canal becomes inflamed. In theſe caſes the irritative muſ- 
cular motions are firſt Aiſturbed by unuſual ſtimulus; and a diſordered 
Action of the ſenſual mations, or dizzineſs enſues, While in. ſea- 
fiekneſs the irritative ſenſual, motions, as vertigo, precedes; and the 
qiſordered irritative ns POPs as thoſe of the ſtomach 1 in vor | 
i 2 follo w-. GM ien nel, 8 . 
11394:When, theſe al ei motions: 15 1 if the degree, be 
not very great, the exertion of voluntary, attention to any other o hject, 
on aνν ſudden ſenſation, will disjoin theſe new habits of motion. 
Tha ſame drunken people haue become ſober immediately, when. 
any, acpident bas ſtrongly, excited their attention; and ſen fickneſs has 
vaniſhed, when the thip has, heen in danger. Flence when, qur ata 
tention, to other objects is moſt, relaxed, as, juſt, before, we fall aſleep | 
| or; between, our reveries/w hen awake, | theſe irritative, ideas of, to 
_ apd-ſound are moſt liable to; be pergeiveg.z as thoſe, who, have hgen at; 
ſeaz. of have travellech long in 4.coachs; ſega, to; perceive the wihuations 
of the; hip. or the ratthpg of the wheels, at theſe intervals p,,pbich, 
ceaſe again, as ſoon as they exert their attention. That is, at thols, 
intervals they attend to the apparent, mations, and to made 
n, of eee them, . fox a moment miſtake them. 
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for thoſe real motions of the ſhip, and noiſe of wheels, which they had 
lately been accuſtomed to: or at theſe intervals of reverie, or on the 
approach of ſleep, theſe poſts n or ſounds * be ien 
entirely by i imagination. 

Wie may conclude: from this bee of vertigo, that ſeanficknelsi ' i 
not an effort of nature to relieve herſelf, but a neceſſary conſequence: 
of tlie aſſociations or catenations of animal motions. And may thence 
infer, that the vomiting, which attends the gravel in the ureter, in- 
flammations of the bowels, and the commencement of ſome. fevers, 
has a fimilar origin, and is not always an effort of the vis medicatrix 
naturæ. But where the action of the organ is the immediate conſe - 
quence of the ſtimulating cauſe, it is frequently exerted to diſlodge 
that ſtimulus, as in vomiting up an emetic drug; at other times, 
the action of an organ is a general effort to relieve pain, as in convul- 
ſions of the locomotive muſcles; other actions drink up and carry on 
the fluids, as in abſorption and ſecretion; all which may be terer ef- 
55 of nature to relieve, or to preſerve herſelf. wo 

11. The cure of vertigo will frequently depand. on our FONT; 
| inveſtigating the cauſe of it, which from what has been delwered 
above may originate from the diſorder of any part of the great tribes 
of 1 irritative motions, and of the affociate motions catenated with them. 
Many people, when they arrive at fifty or ſixty years of age, are af- 
fefted with flight vertigo; which is generally but wrongly aſcribed to 
_ indigeſtion, but in reality ariſes from a beginning defect of their fight; 
as about this tame they alſo find it neceſſary to begin to ule, een 
when; they read ſmall prints, eſpecially in winter, or by candle light, 
but are yet able to read without them during the ſummer days, When, 
the light is ſtronger. Theſe, people do not ſee, objects 1⁰ diſtinctly as 
formerly, and by ezerting their eyes more than, vival, they perceive 
the apparent motions of objects, and confound. them with the real 
motions of them; and therefore cannot accurately balance themiElves | 
ow eaſily to preſerve their nen by them. 7 
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That i is, the apparent motiong of objocts, which are at reſt, as we 
move by them, ſhould. only excite irritative ideas: but as theſe are 
now become leſs diſtinct, owing to the beginning imperfection of 

our fight, we are induced voluntarily to attend to them; and then theſe 
apparetit motions become ſucceeded by ſenſation; and thus the other 
parts of the trains of irritative ideas, or irritative muſcular. motions, 
| become diſordered, as explained abave. In theſe caſes of flight vertigo 
I. have always promiſed my patients, that they would get free from 

it in two or three months, as they ſhould acquire the habit of ba- 
laneing their bodies by Ss Tan and e en * ; 
taken in my prognoftice 210 © oils HE 

There is an auditory vertigo, e called a noiſe in the, Sikh, 


explained in No. y. ef this ſection, which alſo is very liable to affect 
people in the advance of life, and is owing to their hearing leſs per- 
fectly han before. This is ſometimes called a ringing, and ſometimes 
a fingiog, ar buszing, ih the ears, and is occaſioned. by our firſt ex- 
periencing a diſagreeable ſenſation from our not being able diſtinctiy 


1 hear the ſounds; we uſed formerly to hear diſtinctiy. And this 


diſagreeable ſenſation extites deſire and conſequent volition ; and 


When we voluntartly attend te ſmall indiſtinct ſounds, even the whiſper- 
ing of the air in a room, and the pulſations of the arteries of the ear 
are ſucceeded by ſenſation; which minute ſounds ought only to have 


produced 1 irritative ſenſual motions, or unperceived n See Section 


XVII. 3: 6. "Theſe patients after a while loſe this auditory vertigo, 


by acquiring a new habit of not attending voluntarily to theſe indi- 
ſtin& ſounds, but ont Ie eget with the leſs earn of _ 


ur of hearing. 

Another kind of vertigo begins with the d addion of ſome 
; irritative 'muſcular motions, as thoſe of the ſtomach from intoxication, 
or from emetics; or thoſe of the ureter, from the ſtimulus of a ſtone 


lodged in it; and it is probable, that the diſordered motions of ſome of 


the. great con geries of 3 as of tHOIG which form the liver, or . 
1 Fi | t e 
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the inteſtinal canal, may occaſion vertigs in dende of their mo- 
tions being aſſociated or catenated with the great circles of irritative 


motions; and from hence it pes; that the means of cure muſt be 
adapted to the cauſe. 


To prevent ſea- ſickneſs it is probable, that the habit of | ſwingitg 


for a week or two before going on ſhipboard might be of ſervise. 


For the vertigo from failure of ſight,” ſpectacles may be uſed. ' For 


the auditory vertigo, æther may be dropt into the ear to ſtimulate the 
part, or to diffolve ear- Wax, if ſuch be a part of the cauſe. For the 


vertigo arifin 8 from indigeſtion, the peruvian Bark and a bliſter are re- 


commended. And for that owing to a ſtone in the e ert ; 
tion, cathartics, opiates, {al ſoda aerated. 


12. Definition of vertigo. 1. Some of the rita fenfual, TOY 
muſcular motions, which were. uſually not ſucceeded by ſenſation, are 


nn this diſeaſe ſucceeded by ſenſation; and the trains or circles of mo- 
tions, which were ufually catenated with them, are interrupted, or 
inverted, or proceed in confuſion. - 2. The ſenſitive and voluntary 
motions continue undiſturbed. 3. The aſſociate trains or circles of 


motions continue; but their catenations with ſome of the irritative 


motions are An or inverted, or diſſevered. . in | 


G - k & 4 


SECT. 


wo _ o DRUNKENNESS, Srer xl. 1, 


ON ts 4 0 855 0 99 1 Ip 5 1101 OJ VEIN Arnd [61 
n 20 219 5918 -<. 14 ay ; . | $154 40 K 211 1 1 5 3 1 

od ttt 51 lo eo ad: 786 182 "IP add 1011 WH 81207 
51022 oh 61 10 : 

ginigun WI zd w 78011 481 TG 21 3 Aa -l nber 


ener 10 99 3 «pomp 576 * EC T. XXI. Wed 0% 12 4 N 98 


: * 2 0 T $5 N71 FY x r - 6 D 44 1 * 
3 * 8 r #- *s 


IF 
* 9" 1 
3 or DRUNKENNESS, 3 
2137 58450 e T@&01D- 0 og 121338 0817 ene 1: 


21 T5) fat - 97 0 ＋ 5 e hills = Y olli 7 
| e 2 4. fatiely of baer, | From | rocking þ dren. From uniform found. | 
| e om common food after 5 "and 1 inanilion. 3. From wine 
555 or opium. Sa "after meats.” Vertigo. . 2 Plea ofure is produced by in- 
toxication, and by 2 PPE and rocking” children. hd why pain is relleved 
30 2 . 4. Why dridtkards fn # aid flammer, "and tre able to woeey. 5. And 
27% bibome delirions, dun, al pid, 6. Or mule Pale urins and vumit. 7. Ob- 
= are ſeen" double. ' 8. Attention of te mind diminiſbes drunkenneſs. 9. 
1-2 Difordered irritative motions of -: Ae dane 1 — from drunken- 
— — 00G ui 1 $30 FI 5195 
e ere 16 eee eee eee een 4 ahi ie 


oy N the late of 941015 when . ſeals 6f bunt OY caſed 4 


4 


the ſtimulus of agreeable food. be 12 eſs of the day is over, and 
the human ſavage is at peace with the world, he then exerts little 
attention to external objects, pleaſing reveries of imagination ſuc- 
ceed, and at length ſleep is the reſult : till the nouriſhment which he 
has procured, is carried over every part of the ſyſtem to repair the in- 
juries of action, and he awakens with freſh vigour, and feels a rene wal 
of his ſenſe of hunger. 
I be juices of ſome bitter vegetables, as of the poppy png the lauro- 
F ceraſus, and the ardent ſpirit produced in the fermentation of the 
ſugar found 1 in vegetable Juices, are ſo agreeable to the nerves of the 
ſtomach, that, Ik} in a ſmall quantity, they inſtantly pacify the 
ſenſe of hunger ; and the inattention to external ſtimuli with the re- 
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veries of imagination, and ſleep, ſucceeds, in the ſame. manner as when 
| the ſtomach, is filled with other leſs intoxicating food. oo 
This inattention to the irritative motions occaſioned by external ſti- 
ali is a very important circumſtance in the approach of ſleep, and 
is produced in young children by rocking their cradles: during which 
all vifible objects become indiſtin& to them. An uniform ſoft re 
peated ſound, as the murmurs of a gentle current, or of bees, are 
ſaid to produce the ſame effect, by preſenting indiſtinct ideas of in- 
x conſequential ſounds, and by. thus ſtealing our attention from other 
objects, whilſt by their continued reiterations they become familiar 
_ themſelves, and we ceaſe aul to attend to n things and leer 
hes. 1 50 | 

2, After great fatigue 0 or inanition, When the ſtomach 1s ſünteciy 

| filled with fleſh and vegetable food, the inattention to external ſti- 

muli, and the reveries of imagination, become ſo conſpicuous as to 
amount to a degree of intoxication. The ſame is at any time pro- 
duced by ſuperadding a little wine or opium to our common meals; 
or by taking theſe ſeparately in conſiderable quantity; and this more 
efficaciouſly after fatigue or inanition; becauſe a leſs quantity of any 
ſtimulating material wal excite an organ into energetic action, after it 
has lately been torpid from defect of ſtimulus ; as objects appear more 
luminous, after we have been in the dark; and becauſe the ſ uſpenſion 
of volition, which is the immediate cauſe of ſleep, is ſooner induced, 
after a continued voluntary exertion has in part exhauſted the ſenſorial 
power of volition; in the ſame manner as we cannot contract a 128 

muſcle long together without intervals of inaction. . 

3. In the er of intoxication we are inclined to leep, as men- 
tige above, but by the excitement of external circumſtances, as of 
noiſe,' light, buſineſs, or by the exertion of volition; we prevent the 

approaches of it, and continue to take into our ſtomach greater quan- 

tities of the inebriating materials. By theſe means the irritative 
movements of the ſtomach are excited into greater action than is na- 

$0440) I 1 tural 3 
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tural; py in \ Walbhwatics all the irnitative tribes and trains of mo- 
tion, which are catenated with them, become ſuſceptible of ſtronger 
action frotn their accuſtomed ſtimuli; becauſe theſs motions are ex- 
cited both by their uſual irritation, and by theit afſooiation with the 
inereaſed actions of the ſtomach and lacteals. Hence the {kin glows, 
and the heat of the body is increaſed, by the more energetic action of 
the whole glandular ſyſtem ; ahd pleaſure is introduced in conſequence = 
of theſe increaſed motions from internal ſtiraulus.  Aboording to 
Law, J. Seck. IV. on Abitnel Caufatioen. | 
From this great increaſe of itfitative tnotions from — Aim 
los, and the increaſed ſenſation introduced into the ſyſtem in ooriſe- 
quence; and ſecondly, from the increaſed ſenſitive motions in eonſe - 
quence of this additional quantity of ſenſat ion, ſo mach fenforial power 
is expended, that the voluntaty. power becomes feebly exerted, and 
the irritation from the ſtimulus of external objects is leſs forcible ; 
che external parts of the eye are not therefore voluntarily adapted to 
the diſtances of objects, whence the apparent motions of thoſe objects 
either are ſeen double, or become too indiſtinct e e eee 
lincing the body, and vertigo is induced. = 
Hence we become acquamfted with that vety curious cirvuthſiatice, 
why the drunken vertigo is attended with an increaſe of pleaſure ; for 
the irritative ideas and motions occaſioned by internal ſtimulus, that 
were not attended to in our ſober hours, are now juſt ſo much in- 
ereaſed as to be ſucceeded by pleaſureable ſenſation, in the fame man- 
ner as the more violent motions of our organs are ſucceeded by painful 
ſenſation. And hence à greater quantity of pleaſureable ſenſation is 
introduced into the conſtitution; which is attended in . people 
W an increaſe of benevolence and good humour. 
If the apparent motions of objects is much increaſed, as ahes we 
85 on one foot, or are ſwung on a rope, the ideas of theſe ap- 
parent motions are alſo attended to, and are ſucceeded with pleafure- 
„ till they 0 . to * frequent uſe. Hence 
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children are at firſt delighted with theſe kinds of 1 and with 
riding, and ſailing, and hence rocking young children inclines them 

to fleep. For though in the vertigo from intoxication the irritative 
ideas of the apparent motions of objects are indiſtinct from their de- 
| creaſe of energy: yet in the vertigo occaſioned by rocking or ſwing» 
ing the irritative ideas of the apparent motions of objects are increaſed 

in energy, and hence they induce pleafure into the ſyſtem, but are 
equally indiſtinct, and in conſequence equally unfit to balance our- 
ſelves by. This addition of pleafure precludes deſire or averſion, and 
in confequence the voluntary power is feebly exerted, and e on this ac- 
count rocking young children inclines them to ſleep. = 
In what manner opium and wine act in relieving pain is another 
article, that well deſerves our attention. There are many pains that 
originate from defect as well as from exceſs of ſtimulus; of theſe are 
thoſe of the fix appetites of hunger, thirſt, luſt, the want of heat, of 
diftention, and of freſh air. Thus if our cutaneous capillaries ceaſe to 

c from the diminiſhed ſtimulus of heat, when we are expoſed to 
cold weather, or our ſtomach is uneaſy for want of food; theſe are 
| both pains from defect of ftimulus, and in conſequence opium, which 

ſtimulates all the moving ſyſtem into increaſed action, muſt relieve 
them. But this is not the caſe in thoſe pains, which ariſe from exceſs 
of ſtimulus, as in violent inflammations: in theſe the exhibition of 
opium is frequently i injurious by increaſing the action of the ſyſtem 
already too great, as in inflammation of the bowels mortification is. 
often produced by the ſtimulus of opium. Where, however, no ſuch 
bad conſequences follow /; the ſtimulus of opium, by increaſing all the 
motions of the ſyſtem, expends ſo much of the ſenſorial power, that 

2 the actions of the whole ſyſtem, ſoon become feebler, and i in conſe- 

ence thoſe which produced the pain and inflammation, 

4. When intoxication proceeds a little further, the quantity of 
pleaſurcable ſenſation is ſo far increaſed, that all deſire ceaſes, for there 

18 wo. in in the ſyſtem to excite it. Hence the voluntary exertions: 

| NETS, "2 PSS are: 
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are diminiſhed, Raggering and ſtammering ſincedd} and the trains of 
ideas become more and more inconſiſtent from this defect of voluntary 
exertion, as explained in the ſections on ſleep and reverie, whilſt 


thoſe paſſions which are unmixed with volition are more vividly felt, 


and ſhewn with leſs reſerve ; hence pining love, or fuperſtitious fear, 

and the maudling tear 1 on the 10 e e of beat 255 nes 
diſtreſs. | 

1 At length all theſe HEE! 1 E are < incraſea; the quantity of 
| pleaſure e r into the ſyſtem by the increaſed irritative muſcu- 
lar motions of the whole ſanguiferous, and glandular, and abſorbent 


ſyſtems, becomes ſo great, that the organs of ſenſe are more forcibly 
excited into action by this internal pleaſureable ſenſation, than by the 


irritation from the ſtimulus of external objects. Hence the drunkard 


ceaſes to attend to external ſtimuli; and as volition is now alſo ſuſpend- 


ed, the trains of his ideas become totally inconſiſtent as in dreams, or 
delirium: and at length a ſtupor ſucceeds from the great exhauſtion of 


ſenſorial power, Which probably does not even admit of dreams, and 
in which, as in apoplexy, no motions continue but thoſe from internal 


8 nate from ſenſation, and from aſſociatioon. 


6. In other people a paroxyſm of aefnkenntG has duelle u termina- 


tion; the inebriate, as Toon as he begins to be vertiginous, makes pale 


urine in great quantities and very frequently, and at length becomes 


ſick, vomits repeatedly,” or purges, or has profuſe ſweats, anda tem- 
porary fever enſues with a quick ſtrong pulſe. This in ſome hours is 


ſucceeded by ſleep; but the unfortunate bacchinalian does not perfectly 
recover himſelf till about the ſame time of the ſucceeding day, When | 
his courſe of inebriation began. As ſhewn in Sect. XVII. * 7. on 


Catenation. The temporary fever With ſtrong Pulſe! is owing to the 
ſame cauſe as the glow on the ſkin mentioned in the third paragraph 
of this Section: the flow of urine and ſickneſs ariſes from the whole 
ſyſtem of irritative motions being thrown into confuſion by their aſſo- 
ciations with each other; as in n mentioned 3 in Sect. XX. 4. 
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on Vertigo; and which is more fully ana in Section XXIX. on 
N Diabetes. 
ö In this vertigo 3 internal PEE, we * objects FR OY as two 
POR 1s inſtead of. one, which is thus explained. Two lines drawn 
through the axes of our two eyes meet at the object we attend to: 
this angle of the. optic axes increaſes or diminiſhes with the leſs or 
greater diſtances of objects. All objects before or behind the place 
Where this angle is formed, appear double; as any one may obſerve 
by holding up a pen between his eyes and the candle; when he looks 
attentively at a ſpot on the pen, and careleſsly at the candle, it will 
appear double; and the reverſe when he looks attentively at the candle 
and careleſsly at the pen; fo that in this caſe the muſcles of the eye, 
like thoſe of the limbs, ſtagger and are diſobedient to the expiring ef- 
forts of volition: Numerous objects are indeed ſometimes ſeen by the 
inebriate, occaſioned by the refraions made UNE the tears, which ſtand 
Wu his eye-lids. - 
8. This vertigo alſo continues, Wheh the inebriate lies i in hls bed, 
in the dark, or with his eyes cloſed; and this more powerfully. than 
when he is erect, and in the light. For the irritative ideas of the ap- 
parent motions of objects are now excited by irritation from internal 
ſtimulus, or by aſſociation with other irritative motions; and the in- 
ebriate, like one in a dream, believes the objects of theſe irritative mo- 
tions to be preſent, and feels himſelf vertiginous. I haye obſerved in 
this ſituation, ſo long as my eyes and mind were intent upon a book, 
the ſickneſs and vertigo ceaſed, and were renewed again the moment 
I diſcontinued this attention; as was explained in the preceding ac- 
Count of ſea-ſickneſs. Some drunken people have been known to be- 
come ſober inſtantly from ſome accident, that has ſtrongly excited 
their attention, as the pain of a broken bone, or the news of their 
5 houſe being on fire. 
9. Sometimes the vertigo from internal elne as Hine intoxica- 
tion, or at the beginning of ſome fevers, becomes ſo univerſal, that 


— 
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the icritative motions which belong to other organs of ſenſe are ſue- 
ceeded by ſenſation or attention, as well as thoſe of the eye. The 
vertiginous noiſe in the ears has been explained in Section XX. on 
Vertigo. The taſte of the ſaliva, which in general is not attended ; 
to, becomes perceptible, and the 2 2805 N of a bad ow. in 
their mon. 

The common a ſmells of the furroundin g air Ae excite hy at- 
tention of theſe patients, and bad ſmells are complained of, which to 
other r people are imperceptible. The irritative motions that belong 
to the ſenſe of preflure, or of touch, are attended to, and the patient 
conceives the bed to hbrate, and is fearful of falling out of it. The 
irritative motions belon ging to the fenfes of diftention, and of heat, 
like thoſe above mentioned. become attended to at this time: tice 
wie feel the pulſation of our arteries all over us, and complain of heat, 
or of cold, in parts of the body where there is no accumulation or di- 
minution of actual heat. All which are to be explained, as in the laſt 
paragraph, by the irritative ideas belonging to the various ſenſes bein 8 
now excited by internal ſtimuli, or by their aſſociations with other ir- 
ritative motions. And that the inebriate, like one in a dream, be- 
lieves the external objects, which uſutlly cauſed theſe irritative 22 8 
to be now preſent. 

10. The diſeaſes in eonſequence of Gequent incbriety, or of Huy 
taking much vinous ſpirit without inebriety, conſiſt in the paralyſis, 
which is Hable to ſucceed violent ſtimulation, Organs, whoſe actions 
are aſſociated with others, are frequently more affected than the * 
which is ftimulated into too violent action. See Sect. XXIV. 2. 8. 
Hence in drunken people it generally happens, that the ſecretory veſſels 
of the liver become firſt paralytic, and a torpor with conſequent gall- 
ſtones or ſchirrus of this viſcus is induced with concomitant jaundice; 
otherwiſe it becomes inflamed in conſequence of previous torpor, and 
this inflammation is frequently transferred to a more ſenſible part, which 
is aflociated with it, and produces the gout, or the roſy eruption of 
7 the 
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the face, ot ſome other leprous eruption on the head, or arms, or legs. 
Sometimes the ſtomach is firſt affected, and paralyfis of the lacteal 
ſyſtem is induced; whence a total abhorrence from fleſh- food; and 
general emaciation. In others the lymphatic ſyſtem is affected with 
paralyſis, and dropſy is the conſequence. In ſome inebtiates the tor- 
por of the liver produces pain without apparent ſchirrus, or gall-ſtones, 
or inflammatioh; or conſequent gout, and in theſe epilepſy or inſanity 
ate often the e e All which will be more n treated of 
in the courſe of the work. 
I am well aware, that it is a common opinion, that the gout is as 
frequently owing to gluttony in eating, as to intemperance in drink- 
ing fermented or ſpirituous liquors. To this I anſwer, that I have 
ſeen no perſon afflifted with the gout, who has not drank freely of 
_ Fetrhetited liquor, as wine and water, of ſmall beer; though as the 
diſpoſition to all the difeaſes, which have originated from intoxication, 
© iti fotne degree hereditary, a leſs quantity of ſpirituous potation will 
Indice the gout in thoſe, who inherit the diſpoſition from their pa- 
rents. To which I muſt add, that in young people the rheumatiſin i is 
5 frequently miſtaken for the gout. 
Spice is ſeldom taken in ſuch quantity as to do any evibiclal 4 injury 8 
to the ſyſtem, fleſh-meats as well as vegetables are the natural diet of 
' mankind; with theſe a glutton may be crammed up to the throat, 
and fed fat like a ſtalled ox; but he will not be diſeaſed, unleſs he adds 
: ſpirituous or fermented liquor to his food. This is well known in the 
- diſtilleries, where the ſwine, which are fattened by the ſpirituous ſe- 
diments of barrels, acquire diſeaſed livers. But mark what happens 
to a man, who drinks a quart of wine or of ale, if he has not been 
8 to it. He loſes the uſe both of his limbs and of his under- 
ſtanding! He becomes a temporary idiot, and has a temporary ſtroke 
of the palſy ! And though he ſlowly recovers after ſome hours, is it 
not reaſonable to conclude, that a perpetual repetition of ſo powerful 


| 2 poiſon muſe at length permanently affect him? —If a perſon acciden- 
tally 
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tally becomes intoxicated by eating a few muſkrooms of a peculiar 
kind, a general alarm is excited, and he is ſaid to be poiſoned, and 
emetics are exhibited; but ſo familiariſed are we to the intoxication 
from vinous ſpirit, that it occaſions laughter rather than alarm. 
There is however conſiderable danger in too haſtily diſcontinuing 
the uſe of ſo ſtrong a ſtimulus, leſt the torpor of the ſyſtem, or para- 
lyſis, ſhould ſooner be induced by the omiſſion than by the continu- 
ance of this habit, when unfortunately acquired. A golden rule for 


determining the quantity, which may with ors be een, is 


delivered in Sect. XII. 7.8. | 
+11, Definition of 3 | Many of the irritative motions are 
much increaſed in energy by internal ſtimulation. 

2. A great additional: quantity of pleaſureable ſenſation i is honed 
"— this increaſed exertion. of the irritative motions. | And many ſenſi- 
tine motions are produced in conſequence. of this increaſed ſenſation. 

3. The affociated trains and tribes of motions, catenated with the 
increaſed ceftative: and ſenſitive, aged are bed, and proceed 
in confuſion. 1 | 

4. The faculty of Wien is P WR: * 1 proceeds 
the inſtability of locomotion, inaccuracy. of perception, and incon- 
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SECT. XXIL 
or PROPENSITY TO MOTION, REPETITION AND IMITATION. 


1. e of ſenſorial power in te: in ſleep, in cold fit of fever, i in 
te locomotive muſcles, in the organs of ſenſe. Produces propenſity to action. 
II. Repetition by three ſenforial powers. In rhimes and alliterations, in muſic, 
'* dancing, architecture, landſcape-painting, beauty. III. 1. Perception conſiſts 
in imitation. Four kinds of imitation. 2. Voluntary. Dogs taught to dance. 


3. Senſitive. Hence ſympathy, and all our virtues. Contagious matter of vene- 


real ulcers, of hydrophobia, of jail-fever, of ſmall-pox, produced by imitation, 
and the * of the embryon. 4. Irritative imitation. 5. Imitations re e | 


. 1. IN the hemiplagia, when the Ba on one fide TOs loſt 
their power of voluntary motion, the patient is for many days per- 


petually employed | in moving thoſe of the other. 2. When the vo- 
luntary power is ſuſpended during ſleep, there commences a ceaſeleſs 
flow of ſenſitive motions, or PRES. of imagination, which compoſe our 


dreams. 3. When in the cold fit of an intermittent fever ſome parts 


of the ſyſtem have for a time continued torpid, and have thus ex- 


pended leſs than their uſual expenditure of ſenſorial power; a hot fit 


ſucceeds, with violent action of thoſe veſſels, which had previouſly 
been quieſcent. All theſe are explained from an accumulation of 
ſenſorial power during the inactivity of ſome part of the ſyſtem. 


Beſides the very great quantity of ſenſorial power perpetually pro- 


8 duced and expended in moving the arterial, venous, and glandular 


K k | - ſyſtems, 
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| Gelli_ns, with the various organs of digeſtion, as deſcribed in Section 
XXXII. 3. 2. there is alſo a conſtant expenditure of it by the ac- 
tion of our locomotive muſcles and organs of ſenſe. Thus the thick- 
neſs of the optic nerves, where they enter the eye, and the great ex- 
panſion of the nerves of touch beneath the Whole of the cuticle, 


evince the great conſumption of ſenſorial power by theſe ſenſes. . And | 


our perpetual muſcular actions in the common offices of life, and in 


conſtantly preſerving the perpendicularity of our bodies during the 


day, evince a conſiderable expenditure of the ſpirit of animation by 


our locomotive muſcles. It follows, that if the exertion of theſe 


organs of ſenſe and. muſcles. be for a while intermitted, that ſome 
quantity of ſenſorial power muſt be accumulated, and a propenſity to 


activity of ſome kind enſue from the increaſed excitability of the 


ſyſtem. © Whence proceeds the irkſomeneſs of a . pur 
and of an indolent life. 8 


However ſmall this hourly accumulation of the Hirit of animation 


| may be, it produces a propenſity to ſome kind of action; but it never- 


theleſs requires either deſire or averſion, either pleaſure or pain, or 


ſome external ſtimulus, or a previous link of affociation, to excite the 


ſyſtem into activity; thus it frequently Happens, when the mind and 
body are ſo unemployed as not to poſſeſs any of the three firſt kinds 


of ſtimuli, that the laſt takes place, and conſumes the ſmall but per- 
petual accumulation of ſenſorial power. Whence ſome indolent peo- 
ple repeat the ſame verſe for hours together, or hum the lame tune. 


Thus the poet: 


8 he as, not c knowitif "PIE he 8 
And en, as he went, for want of thought. 


1 The repetitions of miotions may be at firſt ice! either by 
volition, or by ſenſation, or by irritation, but they ſoon become eaſier 
to perform than any other kinds of action, becauſe they ſoon become 
e ee together, according to Law the ſeventh, Section IV. on 
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Animal Cauſation. And becauſe their frequency of repetition, if as 
much' ſenforial power be produced during every reiteration as is ex- 
pended, adds to the facility of their production. 
If a ſtimulus be repeated at uniform intervals of time, as deſcribed 
in Sect. XII. 3. 3. the action, whether of our muſcles or organs of 
ſenſe, is produced with ſtill greater facility or energy; becauſe the 
ſenſorial power of aſſociation, mentioned above, is combined with the 
ſenſorial power of irritation; that is, in common language, the ac- 
quired habit aſſiſts the power of the ſtimulus.” 
= This not only obtains in the annual, lunar, and diurnal catenations 
© of animal motions, as explained in Set. XXXVI. which are thus 
| performed with great facility and energy; but in every leſs circle of 
actions or ideas, as in the burthen of a ſong, or the reiterations of a 
dance. To the facility and diſtinctneſs, with which we hear ſounds 
at repeated intervals, we owe the pleaſure, which we receive from 
muſical time, and from poetic time; as deſcribed in Botanic Garden, 
P. 2. Interlude 3. And to this the pleaſure we receive from the 
rhimes and alliterations of modern verſification; the ſource of which 
without this key would be difficult to diſcover. And to this likewiſe 
| ſhould be aſcribed the beauty of the duplicature in the perfect tenſe 
of the Greek verbs, 1 of ſome Latin ones, as tango ae mordeo 
J — 
= Tbere is no variety of notes -reforable to th gamut in the beating 
| 7 of the drum, yet if it be performed in muſical time, it is agreeable to 
our ears; and therefore this pleaſureable ſenſation muſt ty owing to 
the repetition of the diviſions of the ſounds at certain intervals of time, 
or muſical bars. Whether theſe times or bars are diſtinguiſhed by a 
| pauſe, or by an emphaſis, or accent, certain it is, that this diſtinction 
is perpetually repeated; other wiſe the ear could not determine inſtant- 
1y, whether the ſucceſſions of ſound were in common or in triple time. 
In common time there is a diviſion between every two crotchets, or 
ii, K K 2 | other 
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ather nates: of equivalent time; though the bar 


valent; ſo that in common time the repetition recurs more frequently 


than in triple time. The grave or heroic: verſes of the Greek and 
Latin poets are written in common time; the French heroic verſes, 


and Mr. Anſtie*'s humorous verſes in his bath guide, are written in 


the ſame time as the Greek and Latin verſes, but are one bar ſhorter. 
The Engliſh grave or heroic verſes are matured dy den _ as 


” Mr. Pope s tranflation of Homer. 


ut befides theſe little circles of muſi oak time, thees inthe greater 
returning periods, and the ſtill more diſtant choruſes, which; like the 


rhimes at the ends of verſes, owe their beauty to repetition 3 that is, 


to the facility and diſtinctneſs with which we perceive ſounds, which 


we expect to perceive, or have perceived before; or in the language 


of this work, to the greater eaſe and energy with which our organ is 
excited by the combined ſenſorial ere of einten and 1206885 


L than by the latter fingly.. — | 


A certain uniformity or repetition of parts enters: AF very compo- 
ſition of harmony. Thus two octaves neareſt to each other in the 
ſcale commence their vibrations together after every ſecond vibration 


of the higher one. And where the firſt, third, and fifth compoſe a 


chord the vibrations concur or coincide frequently, though leſs ſo 
than in the two octaves. It is probable that theſe chords bear ſome 


analogy to a mixture of three alternate RO in the fur 8 e e 
ſeparated by a priſm. 001 fe 10 $6061 9197-6 
| The pleaſure we receive from a 8 e of notes ar- 


able to the gamut is derived from another ſource, via 
culation or counteraction of antagoniſt fibres. See Botanic Garden, 
P. 2. Interlude 3. If to theſe be added our early affociations of agree- 
05 abs Ness with certain 1 of ſound, I ö from theſe 
198 9 three 
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| in written muſic is 
put aſter every fourth crotchet, or notes equivalent in time; in triple 
time the diviſion or bar is after every three crotchets, or notes equi - 
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© three ſources Ipringb all the delight of muſic, ſo celebrated by ancient 
authors, and ſo pram cultivated at n See * XVI. 
i No. 10. on Inſtinct. 


This kind of pleaſure ariſing Gin repetition, that is from the "YN | 


lity and diſtinctneſs, with which we perceive and underſtand repeated 


ſenſations, enters into all the agreeable arts; and when it is carried to 
exceſs is termed formality. The art of dancing like that of muſic de- 


pends for a great part of the pleaſure, it affords, on repetition; ar- 


chitecture, eſpecially the Grecian, conſiſts of one part being a repe- 


5 tition of another; and hence the beauty of the pyramidal outline in 
landſcape- painting; where one ſide of the picture may be ſaid in ſome 


meaſure to balance the other. So univerſally does repetition contribute 


ts our pleaſure in the fine arts, that beauty itſelf has been defined by 


ſome writers to conſiſt in a due combination of el and: A 


See Set. XVI. 6. 


III. I. Man is IE ins Ariſtotle a an imitative n this pro- 


penſity to-imitation not only appears in the actions of children, but in 


all the cuſtoms. and faſhions of the world; many thouſands tread in 


the beaten paths of others, for one who traverſes regions of his own 
_ diſcovery. | The origin of this propenſity to imitation has not, that I 


recollect, been deduced from any known principle; when any action 


preſents itſelf to the view of a child, as of whetting a knife, or thread- 
ing a needle, the parts of this action in reſpect of time, motion, fi- 


gure, is imitated by a part of the retina of his eye; to perform this 
action therefore with his hands is eaſier to him than to invent any 


new action, becauſe it conſiſts in repeating with another ſet of fibres, 


viz. with the moving muſcles, what he had juſt performed by ſome 


W:; juſt! as in dancing we transfer the times of mo- 
tion from the actions of the auditory: nerves to the muſcles of the 
limbs. Imitation therefore conſiſts of repetition, which we have 
n above to be the eaſieſt kind of animal action, and which we 


1111 3 | perpetually 
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perpetually fall into, when we poſſeſs an decbfulatig of ſeafori * 
power, which is not otherwiſe called into exertio. x 
It has been ſhewn, that our ideas are confi of the wi 
of ſenſe; produced: originally in conſequence of the ſtimulus of exter- 
nal bodies. And that theſe ideas, or configurations ' of the organs of 
ſenſe, reſemble in ſome property a correſpondetit property of external 
matter; as the parts of the ſenſes of ſight and of touch, which are 
excited into action, reſemble in figure the figure of the ſtimulating 
body; and probably alſo the colour, and the quantity of denſity, 
which they perceive. As explained in Sect. XIV. 2. 2. Hence it ap- 
pears, that our perceptions themſelves are copies, that is, imitations 
of ſome properties of external matter; and the propenſity to imitation 
is thus inter woven with our exiſtence, as it is produced by the ſtirnuli 
of external bodies, and is afterwards repeated by our volitions and _ 

e and thus conſtitutes all the operations of our minds. 

2. Imitations reſolve themfelves into four kinds, voluntary, ſenſi- 
* irritative, and aſſociate. The voluntary imitations are, when 
we imitate deliberately the actions of others, either by mimicry, as in 
acting a play, or in delineating a flower; or in the common actions of 
our lives, as in our dreſs, cookery, language, eel a0 and even in 


our habits of thinking. 

Not only the greateſt part of nid n all the common arts s of 
life by imitating others, but brute animals ſeem capable of acquiring 
knowledge with greater facility by imitating each other, than by any 
methods by which we can teach them; as dogs and cats, when they 
are ſick, learn of each other to eat graſs; and I ſuppoſe, that by 
making an artificial dog perform certain tricks, as in dancing on bis 
binder legs, a living dog might be eaſily induced (@itate them; 
and that the readieſt way of inſtructing dumb animals is by practiſing 
them with others of the ſame ſpecies, which have already learned the 


4 * . to teach them. The in uſe of imitation in ac- 
| 5 3 quiring 


bh: ſons, whom we commiſerate or congratulate ? 


- 
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quiring natural language is mentioned 1 in Section XVI. 7 and 8. on 
Inſtinct. 

* The ſenſitive imitations are the immediate conſequences of plea- 
bf WS oc 5 pain, and theſe are often produced even contrary to the efforts 
of the will. Thus many young men on ſeeing cruel ſurgical opera- 
tions become fick, and ſome even feel pain in the parts of their own 

; bodies, which they ſee tortured or wounded in others ; that is, they 
in ſome meaſure imitate by the exertions of their own. fibres the vio- 
lent actions, which they witneſſed in thoſe of others. In this caſe a 
double imitation takes place, firſt the obſerver imitates with the ex- 
tremities of the optic nerve the mangled limbs, which are preſent be- 
fore his eyes; then by a ſecond imitation he excites ſo violent action 
of the fibres of his own limbs as to produce pain in thoſe parts of his 
own body, which he ſaw wounded in another. In theſe pains pro- 
_ duced by imitation the effect has ſome ſimilarity to the cauſe, which 
diſtinguiſhes them from thoſe produced by aſſociation; as the pains of 
the teeth, called tooth-edge, which are produced by aſſociation with 
 difagreeable ſounds, as explained in Sect. XVI. 10. 
121 he effect of this powerful agent, imitation, in the moral world, 
is mentioned in Sect. XVI. 7. as it is the foundation of all our intel- 
lectual ſympathies with the pains and pleaſures of others, and is in 
_ conſequence the ſource of all our virtues. For in what conſiſts our 
ſympathy with the miſeries, or with the; joys, of our fellow creatures, 
but in an involuntary excitation of ideas in ſome meaſure ſimilar or 
imitative of thoſe, which we believe to exiſt in the minds of the Lak 
There are certain concurrent or ſucceſſive actions of ſome of the 


glands, or other parts of the body, which are poſſeſſed of ſenſation, 
which become intelligible from this propenſity to imitation. Of 
theſe are the neoduRtion of matter by the membranes of the fauces, or 
5 by the Wit 1 in e; of the venereal diſeaſe previouſly affecting 


the 
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the parts of generation. Since as no fever is excited, and as neither 
the blood of ſuch patients, nor even the matter from ulcers of the 
throat, or from cutaneous ulcers, will by inoculation produce the ve- 
nereal diſeaſe in others, as s obſerved by Mr. Hunter, there is reaſon 
to conclude, that no contagious matter is conveyed thither by the 
blood · veſſels, but that a milder matter is formed. by. the actions of the 
fine veſſels in thoſe membranes imitating each other. See Section 
XXXIII. 2. 9. In this diſeaſe the actions of | theſe veſſels: producing 
ulcers on the throat and fkin are imperfect imitations of thoſe pro- 
ducing chanker, or gonorrhœa; ſiuce the matter produced by them 
is not infectious, while the imitative actions in the hydrophobia ap- 
pear to be perfect reſemblances, as they produce a material . in- 
. with the original one, which induced them. 
The contagion From the bite of a mad dog differs from other con- 
tagious materials, from its being coma kieable from other animals to 
mankind, and from many animals to each other ; the phenomena at- 
tending the hydrophobia are in ſome degree explicable on the fore- 
going theory. The infectious matter does not appear to enter the 
circulation, as it cannot be traced along the courſe of the lymphatics 
from the wound, nor is there any ſwelling of the lymphatic glands, 
nor does any fever attend, as occurs in the ſmall-pox, and in many 
other contagious diſeaſes; yet by ſome unknown proceſs the diſeaſe is 
5 communicated from the wound to the throat, and that many months 
after the 1 injury, fo as to produce pain and hydrophobia, with a ſecre- 
tion of infectious faliva of cog fame Kind, as that of the mad dog, 
which infliged the wound. n 
This ſubject is very Ne would appear, "that by e certain 
| morbid actions of the falivary g glands of the mad dog, ; A peculiar kind 
of ſaliva is produced; ; Which being inſtilled into a wound of another 
animal ſtimulates the eutaneous or mucous glands into morbid actions, 
but which are ineffeQual 3 in reſpect to the production of a ſimilar con- 
tagious 
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n en but the ſalivary glands by irritative e are 
thrown into ſimilar action, and e an infectious ſaliva er to 
that inſtilled into the wound. 1 OT 
Though! in many contagious fevers a material g to that which 
produced the diſeaſe, is thus generated by imitation ; yet thete are 
— infectious materials, which do not thus propagate themſelves, 
but which ſeem to act like flow poiſons. Of this kind was the con- 

tagious matter, which produced the jail-fever at the aſſizes at Oxford 
about a century ago. Which, though fatal to ſo many, was not 
communicated to their nurſes or attendants. In theſe caſes, the imi- 
tations of the fine veſſels, as above deſcribed, appear to be imperfect, 
and do not therefore produce a matter ſimilar to that, which ſtimulates 

them; in this circumſtance reſembling the venereal matter in ulcers 
of the throat or ſkin, according to the curious diſcovery of Mr. Hun- 
ter above related, who found, by repeated inoculations, that it would 
not infect. Hunter on Venereal Diſeaſe, Part vi. ch. 1. 


Another example of morbid imitation is in the production of a great 
quantity of contagious matter, as in the inoculated ſmall- pox, from a 
mall quantity of it inſerted into the arm, and probably diffuſed in the 
blood. Theſe particles of contagious matter ſimulate the extremities 
of the fine arteries of the ſkin, and cauſe them to imitate ſome pro- 
perties of thoſe particles of contagious matter, ſo as to produce a thou- 
ſandfold of a ſimilar material. See Sect. XXXIII. 2. 6. Other in- 
ſtances are mentioned in the Section on Generation, which ſhew the 
probability that the extremities of the ſeminal glands may imitate cer- 
tain ideas of the mind, or actions of the organs of ſenſe, and thus oc- 


55 caſion the male or female ſex of the embryon. See Sect. XXXIX. 6. 


4. We come now to thoſe imitations, which are not attended with 
ſenſation. Of theſe are all the irritative ideas already explained, as 


When the retina of the eye imitates by its action or configuration the 


tree or the bench, which I ſhun in walking paſt without attending 
to Hem. Other examples of theſe irritative imitations are daily Fg 


LI lervable 1 


— 


a *” 
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ſervable in-common life: thus one yawning perſon ſhall ſet a whole 
company a yawning; and ſome have acquired winking of the eyes or 


2 ; 


impediments of * oy 1 EY their companions without yew 


_ conſcious of it. 
5. Beſides the three ſpecies of i invitations. chan" deſeribed there. may 
be ſome aſſociate motions, which may imitate each other i in the kind 


as well as in the quantity of their action; but it is difficult to diſ- 
tinguiſh them from the aſſociations of motions treated of in Section 
XXXV. Where the actions of other perſons are imitated there can be 


no doubt, or where we imitate a preconceived idea by exertion; of our 
locomotive muſeles, as in painting a dragon; all theſe imitations. may 
aptly be referred to the ſources above deſcribed of the propenſity to 
activity, and the facility of repetition; at the ſame time I do not af- 
firm, that all thoſe other apparent ſenſitive and -irritative "imitations 
may not be reſolvable into aſſociations of a peculiar kind, in which 
certain diſtant parts of ſimilar irritability or ſeuſibility, aud which have 
habitually acted together, may affect each other exactly with the ſame 
kinds of motion; as many parts are known to ſympathiſe in the quan- 
tity of their motions.” And that therefore they may be ultimat 10 re- 
ſolvable into afſociations of mene e in Sect. _ V. 
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Ko The heart and auer haven dirogin Ty 1 ahi the blood, PH 
1 50 it forwards, and diſtend the heart; contraction of the heart diſtends the ar- 
teries. Vena portarum. II. Glands which: take their fluids from the bload. 

1 With: long necks, with ſhort necks. III. Abforvent ſyſtem. IV. Heat given 
out from glandular ſecretions. Blood changes colour in the lungs and in the 

| gl and capillaries. V. Blood is abſorbed by Veins, as chyle by lacteal vg. 

belt, otberwiſe they could not join their ſtreams. VL. o kinds of ſtimulus, 

_ agreeable and di agreeable. . Glandular appetency. Glands ori N 5205 Jed 


pe of ; 
Werle res . re llt ) 1 ih. 

1. W. E now / ſtep ſhade to 5 Uluſtrate fon of * hammers of 
diſeaſes, and to trace out their moſt efficacious methods of cure; and 
ſhall commence 1 eee with a ſhort eee of the circulatory 

| Aen. TEENS 1's jt Fr! 1 
Gert! As the nerves, hob ontrnniſition Cds our. various organs of * 7 
d muſcles, are all joined, or communicate, by means of the brain, 
for the convenience perhaps of the diſtribution of a ſubtile ethereal 
„Aud for the purpoſe of motion; ſo all thoſe veſſels of the body, | 
which carry the groſſer fluids farithe durfte 5 nutrition, communi- | 
cate with each other by the heart. VVV 
The heart and arteries are ach 1 __ are if =, 00 BG in- 
*dued with power of contraction in conſequence of ſtimulus, like all 
other muſcular fibres; but, as they have no antagoniſt muſcles, the 
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: I SWities of the veſſels, which they form, would remain for ever 


n e . LI 2 cloſed, 
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cloſed, after they have contracted themſelves, unleſs ſome extraneous 
power be applied to again diſtend them. This extraneous power in 
reſpect to the heart is the current of blood, which is perpetually ab- 
ſorbed by the veins from the various glands and capillaries, and 
puſhed into the heart by a. power probably very fimilar to that, which 
raiſes the ſap in vegetables in the ſpring, which, according to Dr. 
Hale's experiment-on'the ſtump of a vine, exerted a force equal to a 
column of water above twenty feet high. This force of the current 
of blood in the veins is partly produced by their abforbent power, ex- 
erted at the beginning of every ſine ramification; which may be con- 
ceived to be a mouth abſorbing blood, as the mouths of the lacteals 
and lymphatics abſorb chyle and lymph. And partly by their inter- 
mitted compreſſion by the pulſations of their generally concomitant ar- 
teries; by which the blood is perpetually propelled towards the heart, 
as the valves in many veins, and the DRC e in them all, 
will not ſuffer it to return. 2 
The blood, thus forcibly injected into the Are of the heart, 
diſtends this combination of hollow muſcles; till by the ſtimulus of 
diſtention they contract themſelves; and, puſhing forwards the blood 
into the arteries,' exert ſufficient force to overcame in leſs than a 
ſecond of time the vis inertiæ, and perhaps ſome elaſticity, of the very 
extenſive ramifications of the two great ſyſtems of the aortal and pul- 
monary arteries. The power neceffary to do this in ſo ſhort a time 
muſt be confiderable, _ 2 70 been ms a enen oO — | 
yn" ene 
The muſcular coats 0 5 Gterial; FG are ages 8 into ac- 
tion by the ſtimulus of diſtention; and propel the blood to the-mouths, 
or through the convolutions, which dere the: Oy ene of 
the various glands and capillar ieee. 
In the veſſels of the ver there is no intervention of PU 3 but 
the vena portarum, which does the office of an artery, is diſtended by 


blood poured into it from the meſenteric veins, and is by this 
2 1 - diſtention 
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diſtention ſimulated to contract itſelf, and propel the blood to the 
mouths of the numerous glands, which compoſe that viſcus. 


II. The glandular ſyſtem of veſſels may be divided into thoſe, 


| ich take ſome fluid from the circulation; and thoſe, which give 


ſomething to it. Thoſe, which take their fluid from the circulation, 
are the various glands, by, which the tears, bile, urine, perſpiration, 
and many other ſecretions are produced; theſe glands probably conſiſt 
of a mouth to ſelect, a belly to digeſt, and an excretory aperture to 
emit their appropriated fluids ; the blood is conveyed by the power of 
the heart and arteries to the mouths, of theſe glands, it is there taken 
up by the living power of the gland, and carried forwards to its belly, 
and excretory aperture, where a part is ſeparated, and the remainder 

abſorbed by the veins for further purpoſes. 


Some of theſe glands are furniſhed with long ocaraluted aacks or 


tubes, as the ſeminal ones, which are curiouſly ſeen when injected 


With quickſilyer,.. Others ſeem to conſiſt of ſhorter tubes, as that 
great congeries of glands, which conſtitute the liver, and thoſe of the 


kidneys. Some have their excretory apertures opening into reſervoirs, 
as the urinary and gall-bladders. And others on the external body, as 


thoſe which ſecret the tears, and perſpirable matter. 
Another great ſyſtem of glands, which have very ſhort necks; are 


the capillary -yeſſels;- by which the inſenfible perſpiration is ſecreted 
on the ſkin; and the mucus of various conſiſtences, which lubricates 
the interſtices of the cellular membrane, of the muſcular fibres, and 


of all the larger cavities of the body. From the want of a long con- 


, volution of veſſels ſome have doubted,. whether theſe: capillaries ſhould 
be conſidered as glands, and have been led to conclude, that the per- 
ipirable matter rather exuded thau was ſecreted. But the fluid of 

perſpiration is not ſimple water, though that part of it which. exhales 

into the air may be ſuch; for there is another part of it, which in a 
"Date of health is abſorbed again 3 but which, when the abſorbents are 


5 diſcaſed, Py 
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diſeaſed; remains on the ſurface of the ſkin, in the form of ſcurf, or 
indurated mucus. Another things: which ſhews their ſimilitude to | 
bother glands, is their ſenſibility to certain affections of the mind; as 
is ſeen in the deeper colour of wa Kin n wem of _ or the 
Sade paleneſs of it from fear, -- eee perumormot 
III. Another ſeries of Sander (veſſels is — abe abſorbent 
[fk ; theſe open their mouths into all the cavities, and upon all 
thoſe- ſurfaces: of the body, luhere the excretory apertures of the 
other glands pour out their fluids. The mouths of the abſorbent 
ſyſtem drink up a part or the whole of thoſe fluids, and carry them 
forwards by their living power to their reſpective glands, which are 
called conglobate glands. There theſe fluids undergo ſome change, 
before they paſs on into the circulation; but if they are very acrid, 
the conglobate gland ſwells, and ſometimes ſuppurates, as in inocu- 
lation of the ſmall-pox, in the plague, and in venereal abſorptions; L 
at other times the fluid may perhaps continue there, till it unilergoes 
ſome chemical change, that renders it leſs noxious; or, what is more 
likely, till it is regurgitated by the retrogra« e motion of the gland in 
ſpontaneous e or drarrhoeas; as diſagreeing food'is anne from | 
the nnn, . om aztirgqboos7:e” 12; 
IV. As all ce fle; that paſs through chef Plände, m Gg 
veſſels, undergo a chemical change, weg biririg new) combinations, 
the matter of heat is at the ſame time given out; this is apparent, 
ſince whatever increaſes inſenſible perſpiration, "eſe the heat of 
the ſkin; and when the action of theſe" veſſels is much increaſed but 
for a moment; as in bluſhitig, à vivid kieat öfl che fin Is the immedi- 
ate conſequence. So when great bilious ſecretions,” or thoſe of any 
other gland, are produced, heat is be were in fore Pate in 1 e 
to the quantity of the ſecretion. 602 Delta Fer 
The heat produced on the kin by laſhing ey be chought by 
ſome: 60 ſudden to be pronounced A chettiical effect, 48 the fermenta- 
tions - 
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Bons or new combinations taking place in a fluid is in general a ſlower 


procels. Vet are there many chemical mixtures in Which heat is 
given out as inſtantaneouſſy; as in ſolutions of metals in acids, or in 
mixtures of eſſential oils and acids, as of oil of cloves and acid of 
nitre. So the bruiſed parts of an unripe apple become almoſt inſtan- 
taneouſly ſweet; and if the chemico- animal proceſs of digeſtion be 

ſtopped for but a moment, as by fear, or even by voluntary eructa- 

tion, a great quantity of air is generated, by the fermentation, which 


5 Inſtantly ſucceeds the ſtop of digeſtion. By the experiments of Dr. 


Hales it appears, that an apple during fermentation gave up above ſix 
hundred times its bulk of air; and the materials in the ſtomach are 

ſuch, and in ſuch a ſituation, as enen to run into . 8 
” 9880 when digeſtion i is impeded. its. 
As the blood paſſes through the ſmall veſſels of: ihe dann which 
connect the pulmonary artery and vein, it undergoes a change of co- 
_ + lour from a dark to a light red; which may be termed a chemical 
change, as it is knbwh to be effected by an admixture of oxygene, 
or vital air; which, according to a diſcovery of Dr. Prieſtley, paſſes 


4 through the moiſt membranes, which conſtitute the ſides of theſe 


| veſſels. As the blood paſſes through the capillary veſſels, and glands, 


which connect the aorta and its various branches with their corre- 


ſpondent veins in the extremities of the body, it again loſes the bright 
red colour, and undergoes ſome new ecentirutions-1 in the glands or 
capillaries, in which the matter of heat is given out from the ſecreted 
| Alvids. This. proceſs therefore, as well as the proceſs. of reſpiration, 
has ſome analogy to combuſtion, /as the vital air or oxygene ſeems to 
become united to ſome inflammable baſe, and the matter of heat 
8 ne from the new acid, which is thus produce. 
V. After the blood has paſſed theſe glands and capillaries, and 
parted with whatever they choſe to take from it, the remainder is re- 
” _ ved * the veins, which are a ſet of blood-abſorbing veſſels in ge- 


neral 


26 OF THE CIRCULATORY svST RMH. Seer: xxIII. 6, 


neral correſponding with the ramifications of the arterial ſyſtem. At 
the extremity of the fine convolutions of the glands the arterial force 
ceaſes; this in reſpect to the capillary veſſels, which unite. the extre- 
mities of the arteries with the commencement of the veins, is evident 
to the eye, on viewing the tail of a tadpole by means of a ſolar, or 
even by a common n eee for globules of blood are ſeen to en- 
deavour to paſs, and to return again and again, before they become 
abſorbed by the mouths of the veins; which returning of theſe glo- 
bules evinces, that the arterial force behind them has ceaſed: . The 
veins are furniſhed with valyes like the lymphatic: abſorbents; and 
the great trunks of the veins, and of the lacteals and lymphatic, join 
together. before the ingreſs of their fluids into the left chamber of the 
heart; both which evince, that the blood in the veins, and the lymph 
and chyle in the lacteals and lymphatics, are carried on by. a ſimilar 
force; otherwiſe the ſtream, which was propelled with a leſs power, 
could not enter the veſſels, which contained the ſtream propelled with 
a greater power. From whence it appears, that the veins are aſyſtem 
of veſlels abſorbing: blood, as the lacteals and lymphatics are a Ser 
of veſſels abſorbing chyle and lymph. See Sect. XXVII. . 
VI. The movements of their adapted fluids in the various veſſels of 
the body are carried forwards by the actions of thoſe veſſels in conſe- 
quence of two kinds of ſtimulus, one of which may be compared to a 
pleaſureable ſeuſation or defire inducing the veſſel to ſeize, and, as it 
were, to ſwallow the particles thus ſelected from the blood; as is 
done by the months of the various glands, veins, and other abſorbents, 
which may be called glandular appetency. The other kind of ſtimu- 
les may be compared to diſagteeable ſenſation, or averſion, as when 
the heart has received the blood, and is ſtimulated by it to puſh it for- 


Wards into the atteries; the ſame again ſtimulates the arteries to con- 


tract, and carry ferwards the blood to their extremities, the glands 


and capillaries. Thus the meſanterie v veins abſorb the blood from the 
Ie inteſtines 
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inteſtines by glandular appetency, and carry it forward to the vena por- 
tarum; which acting as an artery contracts itſelf by diſagreeable ſti- 
mulus, and puſhes it to its ramified extremities, the various glands, 
Which conſtitute the liver. 
It ſeems probable, that at the beginning of che formation of theſe 
veſſels in the embryon, an agreeable ſenſation was in reality felt by 
the glands during ſecretion, as is now felt 1 in the act of ſwallowing 
palatable food; 10 that a difagrecable ſenſation was originally felt by 
the heart from the diſtention occaſioned by the blood, or by its che- 
mical ſtimulus; but that by habit theſe are all become irritative mo- 
tions; that is, ſuch motions as do not affect the whole ſyſtem, except. 
when, t the veſſels are diſeaſed by inflammation, 
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or run SECRETIONS. or SALIVA, AND on TEARS, AND or 
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I. e of ation moeged by r 11 Ef ood: 5 P .. By the fond in hs b 5 

Dryneſi of the mouth not from a deficiency of ſaliva: 2.. By ſenſitive ideas. 3. 

Zy volition. 4. By diſtaſteful fubRances. It is ſecreted in à dilute and ſaline 

tate. I then becomes more viſcid. g. By ideas of diſtaſteful ſubſtances. 6. By 

nauſea. 7. By averſion. 8. By catenation with ſtimulating ſubſtances in the 

© ear. 1. 1. Secretion of tears leſs in ſleep. From ſtimulation of their excretory. 

duff. 2. Lacrymal ſack is a gland. 3. Its uſes. 4. Tears are _ >. 

_ oben the naſal duct is fiimulated. 5. Or when. it is excited by ſenſation. 6. 
* Or by volition. 7. The lacrymal ſack can regurgitate its contents into the * 
IS. More tears are ſecreted by. aſſociation with the irritation. of the naſal duct of 
5 ßbe lacrymal ſack, than the puncta lacrymalia can imbibe. Of the gout i the. 
. ver and Hemach. 


* I. THE ſalival glands drink up a certain fluid from the circumflu-- 

ent blood, and pour it into the mouth. They are ſometimes ſtimulated 

into action by the blood, that ſurrounds their origin, or by ſome part 

_— of that heterogeneous fluid: for when mercurial ſalts, or oxydes, are 

E mixed with the blood, they ſtimulate theſe glands into unnatural ex- 
ertions; and then an unuſual quantity of ſaliva is ſeparated. 

As the faliva ſecreted by theſe glands is moſt wanted during the 
maſtication of our food, it happens, when the terminations of their 
duQts in the mouth are ſimulated into action, the ſalival glands them- 

1 3 ſelves 
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ſelves are brot gut into increaſed action at the ſame time by aſſociation, 
and ſeparate a greater quantity of their; juices from the blood; in the 
ſame manner as tears. are preduced in greater abundance during the 
ſtimulus of the 1 8000 * onions, or of 890 er n matetial i in the 
eye. 5 | | 
FThe ſaliva is thus naturally poured into the month only tuck N 
ſtimulus of our food in maſtication; for when there is too great an ex- 


haalation of the mucilaginous ſecretion from the membranes, which 


into the mouth; yet as this maſtication of out food is always attended 


line the mouth, or too great an abſorption of it, the mouth becomes 
dry, though there is no deficiency in the quantity of ſaliva; as in _ 
who fleep with their mouths open, and in ſome fevers. _ 

2. Though during the maſtication of our natural food the ſalival 
glands are excited into action by the ſtimulus on their excretory ducts, 
and a due quantity of ſaliva is ſeparated from the blood, and poured 


with a degree of pleaſure; and that pleaſureable ſenſation is alſo con- 
nected with our ideas of certain kinds of aliment ; it follows, that 
When theſe ideas are reproduced, the pleaſureable ſenfation ariſes 
along with them, and the falival glands are excited into action, and 
__ flEthe mouth with faliva-from this ſenſitive ner eng ee on 1 
ty ſeen in dogs, who ſlaver at the fight of O. 

3. We have alſo a voluntary power over the action of cheſe falival 
| Wands, for we can at any time produce a flow of * into our mouth, 
_ ſpit out, or ſwallow it at will. 

4. If any very acrid material be held in the mouth, as the r root of 
pyrethrum, or the leaves of tobacco,” the falrval glands are ſtimulated 
into ſtronger action than is natural, and thence ſecrete à much larger 
Auantity of faliva; which'is at the ſame time more viſcid than in its 
mitral tate; becauſe the ymphatics, that open their mouths into 
che dusts of the fallval glands, and on the membranes, which line the 
mndutb, re Heil ſtimulated into ftrongef action, and abſorb the 


"WW 2 more 
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more liquid parts of the ſaliva with greater wide ang 5. and the: remainder 
is left both in greater quantity and more viſeid. a n 
I be increaſed abſorption in the mouth by e during ſub⸗ 
Fred. er which are called aſtringents, as. crab juice, is evident from 
the Wee PO? ce in the mouth * a _ . of 
them. + Get i 0301 0 i 

As 150 8 of the EY are why ckouilits e as appears 
: by: their difficulty of injection, it was neceſſary for them to ſecrete 
their fluids in a very dilute ſtate; and, probably for the purpoſe of 
Fe ſtimulating them into action, 8. quantity of neutral ſalt is likewiſe ſe - 
creted or formed by the gland. This aqueous and ſaline part of all 
ſecreted fluids is again reabſorbed into the habit. More than half of 
ſome ſecreted fluids. is. thus imbibed from the reſervoirs, into which 
they are poured; as in the urinary bladder much more than half of 
what. i is ſecreted by the kidneys. becomes reabſoxbed by the lymphatics, 
which are thickly diſperſed. around the neck. of the bladder. This 
ſeems to be the purpoſe of the urinary bladders of fiſh, as otherwiſe: 
ſuch a receptacle for the urine could hays Nene of no. uſe to an animal 
immerſed in Fm ans oft 01 „ als 
14550 The idea of 3 difigrecably wk with 4100 . * 
quantity of ſaliva in the mouth; as. when we ſmell very putrid va- 
pours, we are induced to ſpit out our ſaliva, as if W 
able was actually upon our palates. 
6. When diſagreeable food in the ſtomach Eon 100 2 —— 
ol ſaliva is excited in the mouth by aſſoiation as efforts to vomit are 
frequently produced by eee Age in the mouth by the . 
kind of aſſociatioang. MY 

7- A preternatural flow of avs is likewiſe Cann occaſiqned 
by a diſcaſe of the voluntary power; for if we, think about our ſaliva, 
and determine not to ſwallow it, or not to ſpit it out, an exertion is 
e by the Wis, and more en Knee againſt our ide 


x7 * 
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chat i is, by our averſion, which bears the ſame analogy to deſire, as 
| pain does to pleaſure; as they are only modifications of 12 ſame diſ- 


i, - | enger of the ſenſorium. See Claſs IV. 3. 2. 1. 


8. The quantity of ſaliva may alſo be increaſed beyond hat is na- 
thral, by the catenation of the motions of theſe glands with other mo- 
tions, or ſenſations, as by an extraneous body in the ear; of which I 
have known an-inftance ; or by the application of ſtizolobium, ſiliqua 
hirſuta, cowhage, to the {eat of the PRA as ſome writers have af- 
el,, SEAS T4 
U. 1. The W Hard drinks up a certain fluid from the cir- 
cumfluent blood, and pours it on the ball of the eye, on the upper 
part of the external corner of the eyelids. Though it may perhaps 
be ſtimulated. into the performance of its iatoral-aQi6n by the blood; 
which ſurrounds its origin, or by. ſome part of that heterogeneous: 
fluid; yet as the tears ſecreted by this gland are more wanted at ſome 
times than at others, its ſecretion: is variable, like that of the ſaliva: 
above mentioned, and is chiefly produced when its excretory duct is 
| ſtimulated; for in our common fleep there ſeems to be little or no ſe- 
cretion of tears; though they are een, produced by our ſenſa- 
tions in dreams. 
Thus when any extraneous material on the eye- ball, or the dryneſs 
of the external covering of it, or the coldneſs of the air, or the acri- 
mony of ſome vapours, as of onions, ſtimulates the excretory duct of 
the lacrymal gland, it diſcharges its contents upon the ball; a quicker 
ſecretion takes place in the gland, and abundant tears ſucceed, to 
moiſten, clean, and lubricate the eye. Theſe by frequent nictitation 
are diffuſed over the whole ball, and as the external angle of the eye 
in winking is-cloſed ſooner than the internal angle, the tears are gra- 
Adually driven forwards, and downwards from the s gland to the 
3 lacrymalia. i x 
2. The lacrymal fack, with its puncta lacrymalia, and its naſal 
duct, is a. W gland; and is ſingular 1 in this reſpect, that it nei 


ther 
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ther derives its fluid from, nor difgorges it into the circulation. The 
ſimplicity of the ſtructure of this gland, and both the extremities of it 
being on the ſurface of the body, makes it well worthy our minuter 
obſercation; as the actions of more intricate and W ee 4 
be better underſtood from their analogy to this. 12 
3. This firaple gland confiſts of two abſorbing aha; a belly, ank 
an excretory duct. As the tears are brought to the internal angle of 
the eye, theſe two mouths drink them up, being ſtimnulated into ac- 
tion by this fluid, which they abſorb. The belly of the gland, or 
lacrymal fack, is thus filled, in which the ſaline part of the tears is 
abſorbed, and when the other end of the gland, or naſal duct, is ſti- E 
mulated by the dryneſs, or pained by the coldneſs of the air, or af - 
fected by any acrimonious duſt or vapour in the noſtrils, it is excited 
into action together with the ſack, and the tears are diſgorged upon 
the membrane, which lines the noſtrils ; where they ſerve a ſecond 
purpoſe to moiſten, clean, and lubricate, the organ of ſmell. 
4. When the naſal duct of this gland is ſtimulated by any very 
acrid material, as the powder of tobacco, or volatile ſpirits, it not 
only diſgorges the contents of .its belly or receptacle che lacrymal 
ſack), and abſorbs haſtily all the fluid, that is ready for it in the cor- 
ner of the eye; but by the aſſociation of its motions with thoſe of the 
lacrymal gland, it excites that alſo into increaſed n, and a e 
flow of tears is poured into the eye. 
5. This naſal duct is likewiſe excited into ſtrong action by ſenſitive | 
ideas, as in grief, or joy, and then alſo by its affociations with the la- 
crymal gland it produces a great flow of tears without any external ſti- 


mulus ; as is more fully explained i in Se&. XVI. 8. on Inſtindt. 
6. There are ſome, famous in the arts of exciting compaſſion, ” 


who, art ſaid to have acquired a voluntary power of producing” a How 
of tears in the eye; which, from what has been ſaid in the ſection on 
Inſtinct above-mentioned, I ſhould ſuſpect, is performed by wequiring 
3 power over the action of this naſal duct. 


7. There 
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7. There is another circumſtance well. worthy our attention, that 
Bas by any accident this naſal duct is obſtructed the lacrymal ſack, 
which is the belly or receptacle of this gland, by flight preflure of the 
finger i is enabled to diſgorge its contents again into the eye; 1 
ttzte bile in the fame manner, when the biliary ducts are obſtructed, is 
returned into the blood hy the veſſels which ſecrete it? 
8. A very important though minute occurrence muſt here be ob- 
res that though the lacrymal gland is only excited into action, 
when be weep: Thy a diſtreſsful tale, by its aſſociation with. this naſal 
duct, as-is more fully explained in Set. XVI. 8; yet the quantity of 
tears ſecreted'at once is more than the puncta lacrymalia can readily 
abſorb; which ſhews hat the motions occaſtoned by. aſſociations are fro. 
quently more energetio than the original motions, by which they were oc 
cafioned. Which we ſhall have occaſion to mention hereafter, to il- 
_ byſtrate, why pains frequently exiſt in a part diſtant from the cauſe of 


them, as in the other end of the urethra, when a ſtone ſtimulates the 


neck of the bladder. And why inflammations frequently ariſe in parts 
diſtant: from their cauſe, as the gutta roſea of drinking People, from an 
inflamed liver. ä 
The inflammation of a ark is generally preceded by a torpor or 
quieſcence of it; if this exiſts in any large congeries of glands, as in 
the liver, or. any membranous part,. as the ſtomach, pain is produced, 
and chillineſs in conſequence of the torpor of the veſſels. In this ſitu- 
ation ſometimes an inflammation of the parts ſucceeds the torpor; at 
other times a diſtant more ſenſible part becomes inflamed ; whoſe ac- 
tions have previouſly been aſſociated with it; and the torpor of the firſt. 
part ceaſes. This I apprehend happens, when the gout. of the foot. 
ſucceeds a pain of the biliary duct, or of the ſtomach. Laſtly, it ſome- 
times happens, that the pain of tor por exiſts without any. conſequent 
_ inflammation of the affected part, or of any diſtant: part aſſociated with 
it, as in the membranes about the temple and eye-brows in hemicra- 
nia, and in thoſe pains, which occaſion convulſions ; if this happens 


do 
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to gouty people, when it affects the liver, I ſuppoſe epileptic fits are 
produced; and, when it affects the ſtomach, death is the conſequence. 
In theſe caſes the pulſe is weak, aud the extremities cold, and ſuch 
medicines as Aimulate the quieſcent, parts into action, or which induce 
inflammation in them, or in any diſtant part, which is aſſociated with 

them, cures the preſent pain of torpor, and ſaves the patient. 
I have twice ſeen a gouty inflammation of the liver, attended with 
2 jaundice; the patients after a few days were both of them affected 
with cold fits, like ague· fits, and their feet became affected with gout, 

and the inflammation of their livers ceaſed. It is probable, that the 
uneaſy ſenſations about the ſtomach, and indigeſtion, which precedes 
gouty paroxyſms, : are generally owing to torpor or flight inflammation 
of the liver, and. biliary ducts; but where great pain with continued 
ſickneſs, with feehle pulſe, and ſenſation of cold, affect the ſtomach in 


patients debilitated by the gout, that it is a torpor of the ſtomach itſelf, 


and deſtroys the patient from the 1 connexion nk that nen ** 
5 b . . 7 eee e 
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5d 1. 5 . 07 ſwallowing our Hod. " Raminatin 'g e 2. Aion of the Romach. 3. 
Adion of the inteſtines. Irritative motions connefed with theſe. 4. Effects of 


£ repletion. F. Stronger action F the ſtomach and inteſtines from more ſtimulating 
cod. 6, Their action inverted by till greater ſtimuli. Or by diſgnſtful ideas. 
Or by volition. 7. Other glands ftrengthen or invert their motions by ſympathy. 


10. Increaſed ſecretion of bile and pancreatic juice. 11. Inverſion of the lacteals. 
12. Aid of the bile-duB8s. 13. Caſe of a cholera, 14. Further account of 
the inverſion of lafteals. 15. Nac paſſion. Valve of the colon. 16. Cure of 
the iliac paſſion. 17. Pain of gall-Ntone diſtinguiſhed from pain of the flomach. 
- | Gout of the ſtomach from torpor, from inflammation. Intermitting pulſe owing to 
indigeſtion. To overdoſe of foxglove. Weak pulſe from emetics. Death from a 
52 Baue on Aen. From gout 77 the et. 


* THE throat, and and inteſtines, 1 may be conſidered as 
one great g gland; which, like the lacrymal fack above mentioned, nei- 
ther bexins nor ends in the circulation. Though the act of maſticat- 

ing our Rent belongs to the ſenſitive claſs 67 7 motions, for the plea- 

ſure of its taſte andes the muſcles of the jaw into action; yet the 
5 deglutition of it when maſticated is generally, if not always, an irrita- 
tive motion; occaſioned by the application of the food already maſti- 
cated to the origin of the pharix; in the ſame manner as we often 
7 ſwallow our Hittl without attending to EO way 7 5 

1 e Nn 1 Me 


. 1 6 
Saw 3 4:0 


als Vomiting performed by intervals. g. Inverſion of the cutaneous abſorbents. 
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The ruminating claſs of animals have the power to invert the mo- 
tion of their gullet, and of their firſt ſtomach, from the ſtimulus of 
this aliment, when it is a little further prepared; as is their daily 
practice in chewing the cud; and appears to the eye of any one, who 
attends to them, hilſt they ar are e in this ſecond maſtication. 
of mo food, | 
When our natural aliment arrives into the ſtomach, this organ is. 

Rimulated into its proper vermicular action; which beginning at the 
upper orifice of it, and terminating at the lower one, gradually mixes. 

together and puſhes forwards the digeſting materials i into. we inteſtine 

beneath it. 

At the ſame time the glands, that fopply the caftric 3 juices, wich 
are neceſſary to promote che chemical part of the proceſs of digeſtion, 
are ſtimulated to diſcharge their contained fluids, and to ſeparate a 

further ſupply from the blood-vefſels: and the lacteals or Iymphatics, 
Which open their mouths into the ſtomach, are ſtimulated into . | 

and take up ſome part of the digeſting materials. 
3. The remainder of theſe digeſting materials f is 0 FEY 

. the upper inteſtines, and ftimulates them into their periſtaltic 

motion fimilar to that of the ſtomach; which continues. gradually to 
mix the changing materials, and. paſs. them aleng through the valve 
of the colon to the excretory end of chis great gland, the b og 
ani. 
The digeſting materials . a flow of bile, and of. pancreatic 
juice, as they paſs along the duodenum, by ſtimulating o the excretory: 
ducts of the liver and pancreas, which: terminate in that. inteſtine: aud. 
other branches of the abſorbent or lymphatic ſyſtem, called lacteals, 
are excited to drink up, as it paſſes, thoſe patts of the. digeſting me- 
terials, that. are proper for their _ by its Rigaulus on their 
mouths. 
4. When the flomach and Fs Ko are * alled with Wals pro- 
per * food, not only the motions of the gaſtric glands, the pancreas, 
ver, 
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liver, and lacteal veſſels, are excited into action; but at the ſame time 
the whole tribe of irritative motions are exerted with greater energy, 
a greater degree of warmth, colour, plumpneſs, and moiſture, is given 
to the ſkin from the increaſed action of thoſe glands called capillary 
veſſels; pleaſureable ſenſation is excited, the voluntary motions are 
| leſs eaſily exerted, and at length ſuſpended; and ſleep ſucceeds, un- 
leſs it be prevented by the ſtimulus of ſurrounding objects, or by vo- 
luntary exertion, or by an acquired habit, which was originally pro- 
duced by one or other of theſe circumſtances, as is explained 1 in Sect. 
XXI. on Drunkenneſs. 

At this time alſo, as the blood - veſſels become replete with dliyle; 
more urine 1s ſeparated into the bladder, and leſs of it is reabſorbed ; 
more mucus poured into the cellular membranes, and leſs of it re- 
abſorbed; the pulſe becomes fuller, and ſofter, and in general quicker. 
'The reaſon why leſs urine and cellular mucus is barbed after a full 
meal with ſufficient drink is owing to the blood-veſſels being fuller : 
Hence one means to promote abſorption is to decreaſe the reſiſtance by 
;emptying the veſſels by veneſection. From this decreaſed abſorption 
the r renne pale as well: as copious, and the ſkin = 8 plump 
as well as florid. 

By daily repetition of theſe movements they all become connected 
together, and make a diurnal circle of jirritative action, and if one of 
this chain be diſturbed, the whole is liable to be put into diſorder. See 
I. XX. on Vertigo. | 

. When the Romch, and inteſtines receive a quantity of 7 ON , 
SG ſtimulus is greater than uſual, all their motions, and thoſe of 
the glands and lymphatics, are ſtimulated into ſtronger action than 
uſual, and perform their offices with greater vigour. and 7 in leſs time: 
ſuch; are. the effects of certain quantities of ſpice or of vinous ſpirit. 
6. But if the quantity or duration of theſe ſtimuli are ſtill further 

Increaſed, the ftomach and throat are ſtimulated into a motion, whoſe 
| direQtion i is contrary to the natural one above deſcribed; and they re- 
Nu 2 gurgitate 


bk 4 
4 . 
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gurgitate the taterials, which they contain, inſtead of carrying them 
forwards. This retrograde motion of the ſtomach may be compared 
to the ſtretchings of wearied limbs the contrary way, and is well elu- 
eidated by the following experiment. Look earneſtly for a minute or 
two on an area an inch ſquare of pink ſilk, placed in a ſtrong light, 
the eye becomes fatigued, the colour becomes faint, and at © length 
vaniſhes, for the fatigued eye can no longer be ſtimulated into direct 
motions; then on cloſing the eye a green ſpectrum will appear in it, 
which is a colour directly contrary to pink, and which will appear 
and diſappear eee like the ira in ; See cert 
XXIX. i. a a 
Hence all thoſe nz, which yi their bitter or tigen dimulus 
wmoreaſs the action of the ſtomach, as camomile and white rm if 
their quantity is increaſed above a ceftain doſe become emeticss. 
Theſe inverted motions of the ſtomach and throat are Lenken) 
orodiiced from the ſtimulus of unnatural food, and are attended with 


r 


the ſenſation of nauſea or ſickneſs: but as this ſenſation is again con- 


nected with an idea of the diſtaſteful food, Which induced it; ſo. arr 
idea of nauſeous food will alſo fometimes excite*the action of nauſea 3 
and that give riſe by aſſociation to the inverſion of the motions of the 
ſtomach a throat. As ſome, WhO have had horſe-feſh'' or 'dogs- 
fleſh given them for beef or mutton, are fail to have vomited magy 
hours Nr ds when they have been told of the imnpofition- mw 
I have been told of a perſon, who had gained a voluntary command 
over thieſe inverted motions of the ftomdeh and throat, and ſupported 
_ himſelf by exhibiting this curioſity to the public. At thefe exhibitions 
he ſwallowed a pint of red rough gooſeberries, and a pitt of white 
fmooth ones, brought them up in mall parcels into his mouth, and 
reſtored them ſeparately to the ſpeQators, who called: Tor red © or, r white 
as they pleaſed; till: the whole were redelivered- 1 
7. At the fame time that theſe motions of tlie ſtomach and throat 
are ſtimulated into inverſion, fome of the other irritative motions, 


$ 


. | | N | F | that 
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that had acquired more immediate connexions with the ſtomach, as 
thoſe of the gaſtric glands, are excited into ſtronger action by this 
. aſſociation ; and ſome other of theſe motions, which are more eaſily 
excited, as thoſe of the gaſtric lymphatics, are inverted by their aſſo- 
cClation with the retrograde motions of the ſtomach, and regurgitate 
their contents, and thus a greater quantity of mucus, and of lymph, 
or chyle, is poured into the ſtomach, and thrown up along with its 
Contents _ 

8. Theſe e bi of the motion of the Qomach 5 in vomiting are 
performed by intervals, for the ſame reaſon that many other motions 


the ſtimulus, or ſenſation, which cauſed this exertion, is not per- 
ceived; but begins to be perceived again, as ſoon as the exertion 
| ceaſes, and is forme time in again producing its effect. As explained 
in Set. XXXIV. on Volition, where it is ſhewn, that the contrac- 
tions of the fibres, and the ſenſation of pain, which occafioned that 
exertion, cannot exiſt at. the ſame time. The exertion ceaſes from 
another cauſe alſo, which is the exhauſtion of the ſenſorial power of 
the part, and theſe two cauſes frequently operate together. _ 
9. At the times of theſe inverted efforts of the ſtomach not only 
the lymphatics, which open their mouths into the ſtomach, but thoſe 
of the ſkin alſo, are for a time inverted ; for ſweats are ſometimes 


heat. ut 
10. But if be: a greater finulus the motions of the mach are in- 
verted ſtill more violently or more permanently, the duodenum has 
its periſtaltic: motions inverted at the ſame time by their aſſociation 
with thoſe of the ſtomach ; and the bile and pancreatic juice, which 
it contains, are by the inverted. motions brought up into the ſtomach, 
and diſcharged along with its contents; while a greater quantity 


are reciprocally exerted and relaxed; for during the time of exertion 


puſhed out during the efforts of vg: without an increaſe of 


i of bile and Nancreat ig juice is poured into this inteſtine; as the 
. glands, 


* 
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glands, that ſecrete them, are by their aſſociation with the motions of 
the inteſtine excited into ſtronger action than uſual. . _ 
11. The other inteſtines are by aſſociation excited. into more power 
ful action, while the lymphatics, that open their mouths into them, 
ſuffer an inverſion of their motions correſponding with the lymphatics 
of the ſtomach, and duodenum ; which with a part of the abundant 
| ſecretion of bile is carried downwards, and contributes both to ſtimu- 
late the bowels, and to increaſe the quantity of the evacuations. 
This inverſion of the motion of the lymphatics appears from the 
quantity of chyle, which oomes away by ſtools; which is otherwiſe 
abſorbed as ſoon as produced, and by the immenſe quantity of thin 5 
fluid, which is evacuated along with it. 
12. But if the ſtimulus, Which inverts the W be ſtill more 
5 powerful, or more permanent, it ſometimes happens, that the motions 
of the biliary glands, and of their excretory ducts, are at the ſame 
time inverted, and regurgitate their contained bile into the blood veſ- 
ſels, as appears by the yellow colour of the ſkin, and of the urine; 
and it is probable the pancreatic ſecretion may ſuffer an inverſion at 
the ſame time, tough u we have vet no mark es which this « can be 
aſcertained. | 
13. Mr. . eat two n pigeons out of a cold pigeon-pye, 
and drank about a pat of beer and ale along with them, and immedi- 
ately rode about five miles. He was then ſeized with vomiting, 
which was after a few periods ſucceeded by purging; theſe con- 
tinued alternately for two hours; and the purging continued by 
intervals for fix or eight hours longer. During this time he 
could not force himſelf to drink more than one pint in the 
whole, this great inability to drink was owing to the nauſea, or 
inverted. motions of the ſtomach, which the voluntary exertion 
of ſwallowing could ſeldom and: with difficulty overcome; yet 
he e in the whole at leaſt fix quarts ; whence came this 
3 | DI 
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quantity of liquid? Firſt, the contents of the ſtomach were emitted, 
then of the duodenum, gall-bladder, and pancreas, by vomiting. 


After this the cogtents of the lower bowels, then the chyle, that was 
in the lacteal veſſels, and in the receptacle of chyle, was regurgitated 


into the inteſtines by a retrograde motion of theſe veſſels. And after- 


wards the mucus depoſited in the cellular membrane, and on the ſur- 
face of all the other membranes, ſeems to have been abſorbed ; and 
with the fluid abſorbed from the air to have been carried up their re- 


ſpective lymphatic branches by the increaſed energy of their natural 


motions, and down the viſceral ßen, or Been, by the inuer- 

fion of their motions. 

134. It may be difficult to invent experiments to demonſtrate the 
truth of this inverſion of ſome branches of the abſorbent ſyſtem, and 

_ Increaſed abſorption of others, but the analogy of theſe veſſels to the 

_ inteſtinal canal, and the ſymptonis of many difeaſes, render this opi- 
nion more probable than many other received opinions of the animal 

c coOmy. 

In the above inſtance, after the yellow excrement was s voided, the 

fluid ceaſed to have any ſmell, and appeared like curdled milk, and 
then a thinner fluid, and ſome mucus, were evacuated; did not 
| theſe ſeem to partake of the chyle, of the mucus fluid from all the 
cells of the body, and laſtly, of the atmoſpheric moiſture ? All 
theſe facts may be calily obſerved by any one, who. takes a briſk. 
purge. 

15. Where the fakes on the 6 or on ſome other part of 
tha inteſtinal canal, is ſtill more permanent, not only the lacteal veſ- | 
ſels, but the whole canal itſelf, becomes inverted from its affocia- 
tions: this is the iliac paſfion, in which all the fluids mentioned 
_ above are thrown: up by the mouth. At this time the valve in the 
colon, from the inverted motions of that bowel, and the inverted ac- 


tion of this living valve, does not prevent the regurgitation of its 
contents, 


The 


% 
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The n of this valve may be repreſented by a flexile leathern 
pipe ſtanding up from the bottom of a veſſel of water: its ſides col- 
lapſe by the preſſure of the ambient fluid, as a ſmall. part of that fluid 
paſſes through it; but if i it has a living power, and y its inverted ac- | 
tion keeps itſelf open, it becomes like a rigid Pipe, and will uns the 

whole liquid to paſs. See Sect. XXIX. I 5 
In this caſe the patient is averſe to drink, frond the e i inver- 
ſion of the motions of the ſtomach, and yet many quarts are daily 
_ ejetted from the ſtomach, which at length ſmell of excrement, and 
at laſt ſeem to be only a thin mucilagioys or aqueous liquor. . 


From whence is it poſſible, that this great quantity of Auia for 5 


many ſueceſſive days can be ſupplied, after the cells of the body have 


given up their fluids, but from the atmoſphere ? When the cutaneous 


branch of abſorbents, acts with unnatural ſtrength, it is probable the 
inteſtinal branch has its motions. inverted, and thus a fluid is ſupplied 
without entering the arterial . Could oiling or painting the 
ſkin give a check to this diſcaſe? ba 

So when the ſtomach has its motions inverted, the lymphatics of 
the ſtomach, which are moſt ftrialy aſſociated with it, invert their 
motions at the ſame time. But the more diſtant branches of Iympha- 
tics, which are leſs ſtrictly aſſociated with it, act with increaſed ener- 
gy; as the cutaneous lymphatics in the cholera, or iliac paſſion, above 
deſcribed. . And other irritative motions become decreaſed, as the 
pul ſations of the arteries, from the extra · derivation or exhauſtion of 
the ſenſorial power... .. - 43 i i 

Sometimes when ſtronger vomiting takes place, the's more (ſtant 
branches of the lymphatic ſyſtem invert their motions. with thoſe of 
the e and looſe ſtools are A and cold ſyeats. 


nne 


. eat thirſt; but after a pn with tent potation the urine i . 
i 5 1 that 
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that is, the urinary abſorbents act weakly, no ſupply of water being 
Wanted for the blood. And when the inteſtinal abſorbents act too 
violently, as when too great quantities of fluid have been drank, the 
urinary abſor bits invert their motions to carry off the ſuperfluity, 
Which is a new- cirequndſtance;of lenden, and a temporary diabetes 
15 ſupervenes. 27 1 
1856. I have had the. r of FRA four os in the iliac 
paſſion, where the ejected material ſmelled and looked like excrement. 
Two of theſe were ſo exhauſted at the time I ſaw. them, that more 
blood could not be taken from them, and as their pain: had ceafed, and 
they continued to vomit up every thing which they drank, I ſuſpected 
that. a mortification of the bowel had already taken place, and as they 
were both women advanced in life, and a mortification is produced 
with leſs preceding paim in old and weak people, theſe both died. 
The other two, who were both young men, had ſtill pain and 
ſtrength ſufficient for further veneſection, and they neither of them 
bad any appearance of hernia, both recovered by repeated bleeding, 
and a ſcruple of calomel given to one, and half a dram to the other, 
in very ſmall pills: the uſual means of clyſters, and purges joined 
with opiates, had been in vain attempted. I have thought an ounce 
br two of crude mereury in leſs violent diſeaſes of this kind has been 
of uſe, by contributing to reſtore: its natural motion to ſome part of 
the inteſtinal canal, either by its weight or ſtimulus; and that hence 
the whole tube recovered its uſual aſſociations of progreſſive periſtaltic 
motion. I have in three caſes ſeen crude mercury given in ſmall | 
doſes, as one or two, ounces twice a day, have great eh in ſtopping 
Pertinaceous vomitings. PER 
17. Beſides the affections above n the Nomach is liable, 
. ike many other membranes of the body, to torpor without-conſequent 
anflammation:; as happens to the membranes about the head in ſome 
_ Caſes of hemicrania, or in e head-ach. This torpor of the ſto- 
FEA y Oo 5 mach 
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inkch 4s attended with indigeſtion, and conſequent Aatulency, ank 
win pain, which is ufually called the cramp of the ftomach, 1 | 
aero by aromatics, effential oils, alcohol, or opium. 1121. 

The intruſion of a gall- ſtone into the 8 n 
the gall-bladder is ſometimes miſtaken for a Pain. of the ſtomach, 
as neither of them are attended with fever; but in the paſſage 1 8 a 
gall-ſtone, the pain is confined to a leſs ſpace, which is exactly 
where the common bile- duct enters the duodenum, as explained in 
Section XXX. 3. Whereas in this gaſtrodynia the pain is 
diffuſed over the 0 ſtomach; and, like other diſeaſes from 
| torpor, the pulſe is weaker, and the extremities colder, and the ge- 
neral debility greater, than in the paſſage of a gall- tone: ;. for in the 
former the 8 is che , AR of he ons! in the Rn it is 
the cauſe of it. 

Though che fir fits . the gout, 1 eee e commence n 2 
torpor of ene Mer ; ud ehe ball ef the bos becomes inflinaed inſtead 


of the membranes of the liver in conſequence of this. torpor, as a 


cory za or eatarrh frequently ſucceeds a long expoſure of the feet to 
cold, as in ſnow; or on à moiſt brick -· floor; yet in old or exhauſted: 
conſtitutions, which have been long habitoated to its attacks, it ſome- 
times commences with a torpor of the ſtomach, and is transferable 
to every membrane of the body. When the gout begins with torpor 
of the. ſtomach, a painful ſenſation of cold occurs, which the patient 
compares to ice, with weak pulſe, eeld extremities, and fickneſs; 
this in its flighter degree is relievable by ſpice, wine, or opium; 
in its greater degree it is ſuceeeded by ſudden death, which is owing 
to the ſympathy « of the ſtomach with” 1 OA ; OI 
below. eee 

If the ſtomach becomes inflamed in is & - this gouty 
torpor of it, or in conſequence of its ſympathy with ſome other 
part, the l is leſs. A ficknets and vomiting continues many 
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days, or even weeks, the ſtomach rejectiug every thing ſtimulant, 
even opium or alcohol, together with much viſcid mucus; till 


the inflammation at length ceaſes, as happens when other membranes, 


as thoſe of the Joints, are the ſeat of gouty en as h 
in Sect. XXIV. 2. 8. 


The ſympathy, or aſſociation of motions, betworn. thoſs « the 
rer! and thoſe of the heart, are evinced in many diſeaſes. Firſt, 
many people are occaſionally affected with an intermiſſion of their 
. pulſe for a few days, which then ceaſes again. In this caſe there 
is a ſtop ef the motion of the heart, and at the ſame time a 
tendency to eructation from the ſtomach. As foon as the patient 
feels a tendency to the intermiſſion of the motion of his heart, if 
he voluntarily brings up wind from his ſtomach, the ſtop of the 
Heart does not occur. From hence I conclude that the ſtop of 
digeſtion is the primary diſeaſe; and that air is inſtantly generated 
From the aliment, which begins to ferment, if the digeſtive pro- 
ceſs is impeded for a moment, (ſee Sect. XXII. 4.); and that the 
ſtop of the heart is in conſequence of the aſſociation of the motions 
of theſe-viſcera, as explained in Set. XXXV, 1. 4-3 but if the little 
air, which is inſtantly generated during the temporary torpor of the 
ſtomach, be evacuated, the digeſtion recommences, and the tempo- 
rary torpor of the heart does not follow. One patient, whom 1 lately 
aw, and who had been five or ſix days much troubled with this in- 
termiſſion of a pulſation of his heart, and who had hemicrania with 
ſome fever, was immediately relieved from them all by loſing ten 
-ounces-of blood, "WL had what 1s termed an influmratory cruſt 
on it. | | | | 
Another inſtance of this ee between the motions of the 
roach and heart is evinced by the exhibition of an over doſe of 
foxglove, which induces an inceflant vomiting, which is attended 

-with very flow, and ſometimes intermitting pulſe, —Which continues 
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blow on the ſtomach; 


de bilitated the gou 
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in ſpite of the exhibition of wine and opium for two or three 
To the ſame affociation'maſtbe aſcribed the weak pulſe, w 
ly attends the exdibieioer of emetics during, their operation. 

alſo the ſudden deaths, which have been occaſioned in, boxing 
and laſtly, the ſudden death of thoſe, who. 
from the torpor of the ſtomach. 
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SECT, NEVE 2137 
or THE Wen re ig AND MEMBRANES: 


1. I. The capillary veſſels are plapds.. 2. Their excretory ducts. Experiments on 

| the mucus of the inteſtines, abdomen, cellular membrane, and on the hnmours of 
the eye. 3. Scurf on the head, cough, catarrh, diarrhea, gonorrbæa. 4. 
Rbeumatiſn. Gout. Leprofy. II. 1. The moſt minute membranes are un- 
organized. 2. Larger membranes are compoſed of the ducts of the capillaries, 
and the mouths of the abſorbents. 3. | Mucilaginous Ae, is OY on theis: 
oy WS” III. Three kinds. of rbcumati oi 


1 5 1 1. THE i veſſels are like all the other 0 except 
the abſorbent ſyſtem, inaſmuch as they receive blood from the ar- 
teries, Toparate. 5 fluid from it, and return the remainder by the 
,veins. | 
| 2, This ſeries: of glands 18 of - the moſt extenſive uſe, as their ex- 
ceretory ducts open on the whole external ſkin forming its perſpirative 
pores, and on the internal ſurfaces of every cavity of the body. Their 
ſecretion on the ſkin is termed inſenſible perſpiration, Which in health 
is in part reabſorbed by the mouths of the lymphatics, and in part 
evaporated in the air; the ſecretion on the membranes, which line the 
larger cavities of the body, which have external openings, as the | 
mouth and inteſtinal canal, is termed mucus, but is not however co- 
agulable by heat; and the ſecretion on the membranes of thoſe cavi- 
ties of the body, which have no external openings, is called lymph or 
1 | | -water, 
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water, as in the cavities of the cellular membrane, and of the abdo- 
men; this lymph however is coagulable by the heat of boiling wa- 
ter. Some mucus nearly as viſcid as the white of egg, which was 
diſcharged by ſtool, did not coagulate, though I evaporated it to one 
fourth of the quantity, nor did the aqueous and vitreous humours of a 


| ſheep's eye coagulate by the like experiment: but the ſeroſity from 


an anafarcous leg, and that from the abdomen of a dropſical perſon, : 
and the Geek humour of a ſheep” 8 eye, coagulated in the ſame 
3. When or yr, theſe capillary glands are ſtirnulated into greater 

irritative actions, than is natural, they ſecrete a more copious mate- 
rial ; and as the mouths of the abſorbent ſyſtem, which open in their 
_ vicinity, are at the fame time ſtimulated into greater action, the 

thinner and more ſaline part of the ſecreted fluid is taken up again; 
and the remainder is not only more copious but alſo more viſcid than 
natural. This is more or leſs troubleſome or noxious according to the 
importance of the functions of the part affected: on the ſkin and 
btonchiæ, where this ſecretion. ought naturally to evaporate, it be- 

comes ſo viſcid as to adhere to the membrane; on the tongue it forms 
a pellicle, which can with difficulty be ſcraped off; produces the ſcurf 
on the heads of many people; and the mucus, which is {pit up by 

others in coughing. On the noſtrils and fauces, when the ſecretion 
of thefe capillary glands is increaſed, it is termed {imple catarrh.; 
when in the inteſtines, a mucous diarrhoea; and in the urethra, or 
vagina, it has the name of gonorrhœa, or fluor albus. : 
3 When theſe capillary glands become iuflamed, a ſtill more — 

or even cretaceous humour is produced upon the ſurfaces of the mem- 
branes, which is the cauſe or the effect of rheumatiſm, gout, leproſy, 
and of hard tumours of the legs, which are ee bis termed ſcorbutic; 
al which will be treated of hereafter. | 

l. 14 Tue whole ſurface deb. with all e anican- 
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ttents, are covered with membrane. It lines every veſſel, forms every 
cell, and binds together all the muſcular and perhaps the oſſeous fibres 
cf the body; and is itſelf therefore probably a ſimpler ſubſtance than 
thoſe fibres. And as the containing veſſels of the body from the 
2 largeſt to the leaſt are thus lined and connected with membranes, it 
follows that theſe membranes themſelves conlilbed of vnorganized 
materials. | 
For however ſmall we may © conceive the diameters of the minuteſt 
veſſels of the body, which eſcape our eyes and glaſſes, yet theſe veſ- 
ſels muſt conſiſt of coats or ſides, which are made up of an unorga- 
nized material, and which are probably produced from a gluten, . 
which hardens after its production, like the filk or web of caterpillars | 
and ſpiders. Of this material conſiſt the membranes, which line the 
ſhells of eggs, and the ſhell itſelf, both which are unorganized, and 
are e from mucus, which hardens after it is formed, . by the 
abſorption of its more fluid part, or by its uniting with ſome part of 
the atmoſphere. Such is alſo the production of the 3 625 of ſnails, © 
and of ſhell-fiſh, and I ſuppoſe of the enamel of the teeth, 
2. But though the membranes, that compoſe the ſides of the moſt 
minute veſſels, are in truth unorganized materials, yet the larger 
membranes, which are verceptible to the eye, ſeem to be com- 
poſed of an intertexture of the mouths of the abſorbent ſyſtem, 
and of the excretory ducts of the capillaries, with their concomitant 
arteries, veins, and nerves : and from this conſtruction it is evident, 
that theſe membranes muft poſſeſs great irritability to peculiar ſti- 
muli, though they are incapable of any motions, that are viſible to 
the naked eye: and daily experience ſhews us, that in their inflamed 
ſtate they have the oo: Oy" to pain, as in "nw en and 
. 5 
z. On all theſe membranes a ene or aqueous fluid is 
ſecreted which moiſtens and lubricates their ſurfaces, as was ex 
| plained 
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plained: in Section XXIII. 2. Some have doubted, whether this 
mucus is ſeparated from the blood by an appropriated ſet of glands, 
or exudes through the membranes, or is an abraſion or deſtruc- 
tion of the ſurface of the membrane itſelf, which is continually 
repaired on the other ſide of it, but the great analogy between 
the capillary veſſels, and the other glands, countenances the former 
opinion; and evinces, that theſe capillaries are the glands, that 
ſecrete it; to which we muſt add, that the blood in paſſing 
theſe capillary veſſels undergoes a change in its colour from 
florid to purple, and gives out a quantity of heat; from whence, 
as in other glands, we muſt conclude that Forge is ſecreted 
from it. 
III. The ſeat of rheumatiſm i is in che cactttbranes, or upon 5 
but there are three very diſtin diſeaſes, which commonly are 
1 confounded under this name. Firſt, when a membrane becomes 
affected with torpor, or inactivity of the veſſels which compoſe it, 
pain and coldneſs ſucceed, as in the hemicrania, and other head- 
achs, which are generally termed nervous rheumatiſm ; they exiſt 
whether the part be at reſt or in motion „ and are generally artended 
with other marks of debility. 1 | 
Another rheumatiſm is  faid to "exiſt, when inflanimation and 
: ſwelling, as well as pain, affect ſome of the membranes of the 
Joints, as of the ancles, wriſts, knees, elbows, and ſometimes of 
the ribs. This is accompanied with fever, is analogous to pleu- 
riſy, and other ammmmnden, and is termed the, aeute cheuma- 
mim fog e e 
A third ben is wavy but, rheumatiſm, „ is, 4 0 
guiſhed from that firſt mentioned, as in this the pain only affects 
the patient during, the motion of, the part, and from the ſecond kind 
of rheumatiſm above deſcribed,” as it is not attended with, quick pulſe 
| or inflammation. It is neren believed to ſucceed the acute rheu- 
matiſm 
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matiſm of the ſame part, and that ſome coagulable lymph, or creta- 
ceous, or calculous material, has been left on the membrane; which 
gives pain, when the muſcles move over it, as ſome extraneous body 
would do, which was too inſoluble to be abſorbed. Hence there is 
an analogy between this chronic rheumatiſm, and the diſeaſes which 
produce gravel or gout-ſtones ; and it may perhaps recelve relief from 
the fame remedies, ſuch as acrated {al ſoda. 
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OF HEMORRHAGES. 


I. The veins are abſorbent veſſels. 1. Hemorrhages from inflammation. Caſe of 
hemorrhage from the kidney cured by cold bathing. Caſe of hemorrhage from 
the noſe cured by cold immerſion. Il. Hemorrhage from venous paralyſis. Of 
Piles. Black ftools. Petechio. Conſumption. Scurvy of the Iungs. Black- 
neſs ib the face and 9 in "—_ fits, Cure of hemorrhages from venous 


I. AS the imbibing mouths of the abſorbent ſyſtem already de- 
ſcribed open on the ſurface, and into the larger cavities of the body, 
ſo there is another ſyſtem of abſorbent veſſels, which are not com- 
| monly eſteemed ſuch, I mean the veins, which take up the blood 
from the various glands and capillaries, after their Po fluids or fe- 
cretions have been ſeparated from it. 

The veins reſemble the other abſorbent veſſels; as the progreſſ ion 
of their contents is carried on in the ſame manner in both, they alike 
abſorb their appropriated fluids, and have valves to prevent its regur- 
gitation by the accidents of mechanical violence. This appears firſt, 
| becauſe there is no pulſation in the very beginnings of the veins, as is 
ſeen by microſcopes; which muſt happen, if the blood was carried 
into them by the action of the arteries. For though the concurrence 
of various venous ſtreams of blood from different diſtances muſt pre- 
vent any pulſation in the larger branches, yet in the very beginnings 
of all theſe branches a pulſation muſt unavoidably exiſt, if the circu- 


1 Att lation 
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lation in them was owing to the intermitted force of the arteries. 
Secondly, the venous abſorption of blood from the penis, and from 
the teats of female animals after their erection, is ſtill more ſimilar to 
the lymphatic abſorption, as it 18 Previouſly. Mai into n where 
all arterial impulſe muſt ceaſe. | | 
There is an experiment, which ſeems to evince this venous abſorp 
| tion, which conſiſts in the external application of a ſtimulus to the 
lips, as of vinegar, by which they become inſtantly pale ; that is, the 
bibulous mouths of the veins by this ſtimulus are excited to abſorb the 
blood faſter, than it can be ſupplied by the uſual arterial exertion. N 
Sect. XXIII. 5 
There are 1 kinds of hemorrhages frequent in diſeaſes, one is 
| Where the glandular or capillary action is too powerfully exerted, and 
propels the blood forwards more haſtily, than the veins can abſorb it ; 
and the other is, where the abſorbent power of the veins is diminiſhed, 8 
or a branch of them is become totally paralytic. 
The former of theſe caſes is known by the heat of the part, and 
the g general fever or inflammation that accompanies the hæmorrhage. 
An en een from the noſe or from the lungs is ſometimes a criſis 
of inflammatory diſeaſes, as of the hepatitis and gout, and generally 
ceaſes ſpontaneouſly, when the veflels are conſiderably emptied. 
Sometimes the hæmorrhage recurs by daily periods accompanying the 
hot fits of fever, and ceafing in the cold fits, or in the intermiſſions ; 
this is to be cured by removing the febrile paroxyſms, which will be 
treated of in their place. 'Otherwiſe it is cured by veneſeCtion, by 
the internal or external preparations of lead, -or by the application of 
cold, with an abſtemious diet, and diluting liquids, like other inflam- 
mations. Which by inducing a quieſcence on thoſe glandular parts, 
that are affected, prevents a greater quantity of blood from being pro- 
truded forwards, than the veins are capable of abſorbing. F 
Mr. B had an hæmorrhage from his kidney, and parted with 


not * than a pint of blood a day (by conjecture) along with his 
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urine for above a fortnight: veneſections, mucilages, balſams, pre- 
parations of lead, the bark, alum, and dragon's blood, opiates, with a 
large bliſter on his loins, were ſeparately tried, in large doſes, to no 
purpoſe. He was then directed to bathe in a cold ſpring up to the 
middle of his body only, the upper part being covered, and the 
hemorrhage diminiſhed at e firſt, and ceaſed. at the ſecond | im- 
ee 16 | | 
In this caſe the external eier were rendered quieſcent by t the 
Sides of the water, and thence a leſs quantity of blood was Cir- 
culated through them; and the. internal capillaries, or other glands, 
became quieſcent from their irritative aſſociations with the external 
ones; ; and the hæmorrhage was ſtopped a ſufficient time for the rup- 
tured veſſels to contract their ne or we the blood i in thoſe _ 
. tures to nen | nd 
Mr. K had a . 88 from her noſe. bt 
855 days; the ruptured veſſel was not to be reached by plugs up the 
noſtrils, and the ſenſibility of her fauces was ſuch that nothing 
could be borne behind the uvula. After repeated veneſection, ad 
other common applications, ſhe was directed to immerſe her whole 
head into a pail of water, which was made colder by the addi- 
tion of ſeveral handfuls of ſalt, and the hæmorrhage immediately 
ceaſed, and returned no more; but her pulſe e hard, 
and ſhe was neceſſitated to 1 To from n arm on the ſucceed- 
1 W | 
very, might 1 not the cold bath inſtantly 8 W from 
the lungs in inflammatory caſes ?—for the ſhortneſs of breath of 
thoſe, who go. ſuddenly into cold water, is not owing to the 
accumulation of blood in the lungs, but to the quieſcence of the 
pulmonary capillaries from n as N in Section XXII. 
* 1 
f II. The 3 Lad of hs is 1 Pile 4 its Ag at- 
tended with a weak — and * ſymptoms of general debility, 


and 
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nd very frequently occurs in thoſe, who have diſeaſed ate, owing 
to intemperance in the uſe of fermented liquors. Theſe conſtitutions 
are ſhewn to be liable to paralyſis of the lymphatic abſorbents, pro- 
| ducing the various kinds of dropſies in Section XXIX. 5. Now if 
any branch of the venous ſyſtem loſes its power of abſorption, the part 
ſwells, and at length burſts and diſcharges the blood, which the ca- 
auen or other glands circulate rough them. | 
It ſometimes happens that the large external veins of the legs 
burſt, and effuſe their blood; but this occurs moſt frequently in the 
veins of the inteſtines, as the vena portarum is liable to ſuffer from a 
ſchirrus of the liver oppoſing the progreſſion of the blood, which is 
abſorbed from the inteſtines. Hence the piles are a ſymptom of he- 
patic obſtruction, and hence the copious diſcharges downwards or 
upwards of a black material, which has been called melancholia, or 
black bile: but is no other than the en which! Fo ann — 
from the veins of the inteſtines. 
J. F. Meckel, in his Experimenta de Finibus Valdeum; publiſhed 
at Berlin, 1772, mentions his diſcovery of a communication of a 
lymphatic veſſel with the gaſtric branch of the vena portarum. It 


is poſſible, that when the motion of the lymphatic becomes retro- 


grade in ſome diſeaſes, 'that blood may obtain a pafſage into it, where 


tit anaſtomoſes with the vein, and thus be poured into the inteſtines. 


A diſcharge of blood with the urine ſometimes attends rang and 
may have its ſource in the ſame manner. 

Mr. A- , Who had been a hatd rink6t, and had the outta 
roſacea on his face and breaſt, after a ſtroke of the palſy voided near 
a guuart of a black viſcid material by ſtool : on diluting it with water 
it did not become yellow, as it muſt have done if it had been inſpiflated 


1 5 ple, but continued black like the grounds of coffee. 


But any other part of the venous ſyſtem may become qulcſceine 
or totally paralytic as well as the veins of the inteſtines; all which 
. Toa occur 
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occur more frequently i in thoſe'who have diſcaſed livers, than in any 
others. Hence troubleſome bleedings of the noſe, or from the lungs 
with a weak pulſe; hence hæmorrhages from the kidneys, too great 
menſtruation; and hence the oozing of blood from every part of the 
body, and the petechiæ in thoſe fevers, which are termed putrid, 
and which is erroneouſly: aſcribed to the thinneſs of the blood: for 
the blood in Re TON" is "EE" _ rd it Ros en 
in the cold air. 115 i eee 
Is not that hereditary ee which! occurs. chiefly in k 
5 ſew” people about the age of twenty, and commences with ſlight: pul- 
monary hæmorrhages without fever, a diſeaſe of this kind ?—Theſe 
hemorrhages frequently begin during ſleep, when the irritability of 
the lungs is not ſufficient in theſe patients to carry on the circula- 
tion without the aſſiſtance of volition; for in our wakin g hours, 
the motions of the lungs are in part voluntary, eſpecially if any 
difficulty of breathing renders the efforts of volition neceſſary. See 
Claſs I. 2. 1. 2. and Claſs III. 2. 1. 10. Another ſpecies of pulmo- 
' nary conf! umption which ſeems more certainly of ag = 
is deſcribed. in the next Section, No. 2. ep 
I have ſeen two caſes of women, of about forty? ene 6 age, 
5 both of whom were ſeized. with quick weak -pulſe, with difficult 
reſpiration, and who ſpit up by coughing much viſcid mucus mixed 
with dark coloured blood. They had both large vibices on their 
limbs, and petechiæ; in one the feet were in dan ger of mortifica- 
tion, in the other the legs were cedernatous. . To relieve the diffi- 
cult reſpiration, about: fix ounces of blood were taken from one of 
them, which to my' ſurpriſe was fizy, like inflamed blood: they 
had both palpitations or unequal pulſations of the heart. They con- 
tinued four or five weeks with pale and bloated countenances, and 
did not ceaſe ſpitting phlegm mixed with black blood, and the pulſe 
ſeldom en than 7300 or 135 in a minute. This blood, from its 


dark 
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dark colour, and from the many vibices and petechiæ, ſeems to have 
been venous blood; the quickneſs of the pulſe, and the irregularity 
of the motion of the heart, are to be aſcribed to debility of that part 
of the ſyſtem; as the extravaſation of blood originated from the de- 
fect of venous abſorption. The approximation of theſe two caſes to 
ſea - ſcurvy is peculiar, and may allow them to be called ſcorbutus pul- 
monalis. Had theſe been younger ſubjects, and the paralyſis of the 
veins had only affected the lungs, it is probable the diſeaſe would have 
been a pulmonary conſumption. 

Laſt week I faw a gentleman of Birmingham, wha had for ten 
= +7" BY laboured under great palpitation of his heart, which was ſo diſ- 
tinctly felt by the hand, as to diſcountenance the idea of there being 

a fluid in the pericardium. He frequently ſpit up mucus ſtained with 
dark coloured blood, his pulſe very unequal and very weak, with 
cold hands and noſe. He could not lie down at all, and for about 
ten days paſt could not ſleep a minute together, but waked perpetually 
with great uneaſineſs. Could thoſe ſymptoms be owing to very ex- 

tenſive adheſions of the lungs? or is this a eite pulmonalis? 
After a few days he ſuddenly got ſo much better as to be able to ſleep 
many hours at a time by the uſe of one grain of powder of foxglove 

twice a day, and a grain of opium at night. After a few days longer, 
the bark was exhibited, and the opium continued with ſome wine ; 
and the palpitations of his heart became much relieved, and he reco- 
vered his uſual degree of health. 

In epileptic fits the patients frequently become black in the face, 
from the temporary paralyſis of the venous ſyſtem of this part. I have 
known two inſtances where the blackneſs has continued many days. 
M.P „ Who had drank intemperately, was ſeized with the epi- 
lepſy when he was in his fortieth year; in one of theſe fits the white 
part of his eyes was left totally black with effuſed blood; which was 
attended with no pain or heat, and was in a few weeks gradually ab- 
ſorbed, changing colour as is uſual with vibices from bruiſes. 7 


* : . 8 
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ee hemorrhages produced from the inability. of the veins to ab- 
= forb the refluent blood, is cured by opium, the preparations of - ſteel, 
lead, the bark, vitriolic acid, and bliſters; but theſe have the effect 
with much more certainty, if a veneſection to a few ounces, and ia 
moderate cathartic with four or ſix grains of calomel be premiſed, 
where the patient is not already too much debilitated; as one great 


means of promoting the abſorption of any 1 n. in p 
craptyiwg the veſlels, which are to receive it. | 
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SECT. Wem. 
or THE PARALYSIS OF THE ABSORBENT SYSTEM. 
I. Parabyis of the laBeals, atrophy. Diſtaſte to animal food. II. Cauſe of 


droph. Cauſe of herpes. Meſenteric conſionption, Pulmonary conſumption. = 
N 7 ulcers iu the wig are 4 ard: to heal. 1 E 


TH E term 1 has e e hoy uſed 1 to 5 the 
of of voluntary motion, as in the hemiplagia, but may with equal 


propriety be applied to expreſs the diſobediency of the muſcular 
fibres to the other kinds of ſtimulus; | as to thoſe of irritation or ſen- 
lation. 
1 There is a 8 of W which has not | og well under- 
ſtood ; when the abſorbent veſlels of the ſtomach and inteſtines have 
been long inured to the ſtimulus of too much ſpirituous liquor, they 
at length, either by the too ſudden omiſſion of fermented or ſpirituous 
_ potation, or from the gradual decay of nature, become in a certain 
degree paralytic ; now it is obſerved in the larger muſcles of the body, 
when one fide is paralytic, the other is more frequently in motion, 
_ owing to the leſs expenditure of ſenſorial power in the paralytic 
limbs; ſo in this caſe the other part of the abſorbent ſyſtem acts with 
greater force, or with greater perſeverance, in conſequence of the 


Haralyſis of the lacteals; and the body becomes une emaciated in a 
ſmall time. 


Qq ** have 
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1 have ſeen ſeveral patients in this diſcaſs, of which the following 
are the circumſtances. 1. They were men about fifty. years of age, 
and had lived freely in reſpect to fermented liquors. 2. They loſt 
their appetite to animal food. 3. They became ſuddenly emaciated. 


to a great degree. 4. Their ſkins were dry and rough. 5. They 


coughed and expectorated with difficulty a viſcid phlegm. 6. The 


membrane of the tongue was wy and red, and liable to e ul- 
cerous. 


The inability 2 to ; Soft ant ood, 2550 the 8 diſtaſte to 


it, gener dly precedes the droꝑſy, and other diſeaſes, Which originate. 
from ſpirituous potation. I ſuppoſe when the ſtomach becomes in- 

irritable, that there is at the ſame time a deficiency. of .gaſtric acid; 

hence milk ſeldom agrees with theſe patients, unleſs it be previouſſy 


curdled, as they have not ſufficient gaſtric acid to curdle it; and 


hence vegetable food Mvhich is itſelf aceſcent, will + agree With. their 
ſtomachs longer than anima food, en e more of che gaſtric 


aeid for its digeſtio. Sf} 2: 


In this diſeaſe the ſkin is * 8 alas an ban of the 
cutaneous lymphatics, the fat is abſorbed from the increaſed abſorption 


of the cellular lymphatics, the muèus ef the lungs is too viſcid to be 


eaſily ſpit up by the increaſed abſorption of the thinner parts of it, the 
membrana ſneideriana becomes dry, covered with hardened mucus, | 


and at length becomes inflamed” and full of apthe, and cither theſe 
"ages or pulmonary uleers, terminate the ſcene,” © 0 ot 


32 * 


II. The immediate cauſe of dropſy is the prays of Dune other 


5 branches of the abſorbent ſyſtem, which are called 1ymphatics,' afid 
which open into the larger cavities of the body, or into the cells of 


the cellular membrane; whence thoſe cavities or cells become diſtend- 
ed with the fluid, which is hourly ſecreted into them for the purpoſe 
of lubricating their ſurfaces. . is more fully viplained i in 2 . of 
the next Section. ps 
0 | ts 
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As thoſe lymphatic veſſels conſiſt generally of a long neck or mouth, 
which drinks up its appropriated fluid, and of a conglobate gland, in 
which this fluid undergoes ſome change, it ating that ſometimes 
the mouth of the lymphatic, and ſometimes the belly or glandular 
part of it, becomes totally or partially paralytic. In the Farmer caſe, 
where the niouths of the cutaneous lymphatics become torpid or qui- 
eſcent, the fluid ſecreted on the ſkin ceaſes to be abſorbed, and 
erodes the ſkin-by. its ſaline acrimony, and produces eruptions termed 
| herpes; the diſcharge from which is as alt, as the tears, which are 
ſecreted too faſt to be reabſorbed, , as in. grief, or when the puncta la- 
cCrymalia are obſtructed, and which running g down the cheek redden 
and inflame the ſkin. © | 
WMhen the mouths of the fv ID which open on he. mucous 
membrane of the noſtrils, become korpid, as on walking into the 
air in a froſty morning; the muęus, which continues to be ſecreted, 
has not its aqueous and faline part reabſorbed, which running over 
the upper lip - inflames it, and has a falt taſte, if it falls on the 
„ £074; cr3t ie 
When the belly 197 2 part of t theſe lymphatics, becomes 


FER a 4a * 


1 torpid, 1 the, fluid abſorbed by. its. mouth. ſtagnates, and forms a 
tumour in the gland. This diſeaſe is called the ſerophula. If 
theſe glands ſuppurate externally, they gradually heal, as thoſe of 
the neck; if they ſuppurate without an opening on the external 
habit, as. the meſenteric glands, a hectic fever enſues, which de- 
ſtroys the patient; if they ſuppurate in the lungs, a pulmonary 
conſumption enſues, which is believed thus to differ from that 
deſcribed 3 in the Preceding e in ripe to its ſeat or proximate 
. cauſe. - 

It is e that matter prodiiced by ſuppuration will lie 
ee in the body many weeks, or even months, without pro- 
ducing hectic fever ; but as ſoon as the wound is opened, ſo as to 

| Qq - 2 admit 
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admit air to the ſutface of the ulcer, a hectie fever ſupervenes, even 
in very few hours, which is probably owing” to the azotic pate” 
of the atmoſphere rather than to the oxygene; becauſe thoſe me- 


precipitates. © 


tures of the iris ; theſe large pupils of the eyes are a common mark 
of want of irritability ; : and it generally happens, that an inereaſe of 


Scot AXVUTL2. 


dicines, which contain much oxygene;" as the calces ot oxydes of 


metals, externally applied, pry TONE to heal e of ww 


13 
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Hence when ulcers : are to be bealed by the firſt Abends; as it is 


called, it is neceſſary carefully to exclude tlie air from them. Hence 


we have one cauſe, which prevents pulmonary ulcers from healing, 


which is their being perpetually expoſed to the air. 


Both the dark-eyed patients, which are affected wih pulmonary 


5 ulders from deficient venous abſorption. as deſcribed - in Sectiom 
XXVII. 2. and the light-eyed patients from deficient: lymphatic ab. 


ſorption, which we are now treating of, Have generally large aper 


ſenſibility, that is, of motions in copleguence of ſenſation, attenfs- 
theſe conſtitutions, See Seck. XXXI. 2. Whence inflarrimations. | 
may occur in theſe from ſtagnated fuids' more frequently than in 
thoſe conſtitutions, which poſſeſs | more | irrirabiliry 1 180 nv 


ſibility. „ ie 


Joo 


Great ecke i in reſpect wiki cure of endless as el 
as of many other diſcaſes, are produced: by the very ingenious exer· 


tions of DR. Bepposs'; 5 who has eftablithed'an apparatus for breathing 
various mixtures of airs or gaſſes, at the bot welle't near 7 e 


14 91 


| well deferves the attention of the public. . 503 U 


Dx. BepDoss very ingeniouſly coneludes, from the florid colour oe f 
the blood of conſumptive patients, that i abounds in oxygene z 3 aud; 


that the redneſs of their tongues, and lips, and the'fine'bluſh! of their 


checks ſhew the preſence of the ſame principle, like” fleſh reddened: 
7 by 
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by nitre. And adds, that the circumſtance of the conſumptions of 

pregnant women being ſtopped in their progreſs during pregnancy, 
at which time their blood may be ſuppoſed to be in part deprived of 
its oxygene, by oxygenating the blood of the fretus, is a forceable ar- 
gument in favour of this theory; which muſt ſoon be confirmed or 
confuted by his experiments. See Eſſay on Scurvy, Conſumption, 
&c. by Dr. Beddoes. Murray. London. Alſo Letter to Pr. Darwin, 
* the ſame. Murray. London. 


x7 NE * 


01 oon! avg ABSORBENTS. 24 
30 TR 9 XXIX. 1. 
10 ON. © 90). CAM EIT TI ; hk t,' 8 * 
a. : « 74 , F | | — : 
7411 | 
eib 1169; aut don | 11563. 36 0551 v 
tetra es 4 os FOE + p 
n!!! ĩͤ 0 © IKASO DOG] CMBEgmRYTzo yd .,q 
To. DOT ESO 9 00, 31318 [1731 5 ech 2117: Jo nent Hence 
ice eee ee . e | 
Ia BO 1 | bh 
py; ON THE RETROGRADE MOTIONS or THE ABSORBENT SYSTEM, | 
#5 3 bs: E > 44+ + *& xe * 4 . 


1. 1G of a the abſorbent . II. The valves of the 8 veſſels may ſuf- 
Fer their fluids to regurgitate in ſome diſeaſes. III. Communication from the 
alimentary canal to the bladder by means of the abſorbent veſſels, IV. The pha- © 
nomena of diabetes explained. V. 1. The phanomena of dropfies explained. 
2. Caſes of the uſe of foxglove. VI. Of cold fweats, VII. Tranſlations of 
matter, of chyle, of milk, of arine, operation of purging drugs applied external- 
tz. VIII. Grcumftances by which the fluids, that are effuſed by the retrograde 
motions of the abſorbent veſſels, are diſtinguiſhed. IX. Retrograde motions of 
vegetable juices. X. Objefions anſwered. XI. The cauſes, which induce the 
retrograde motions of animal v ſets, and the medicines by which the natural 
motions are reſtored. 
N B. The following Section is a * of a part of a Latin theſis written 
y the late Mr. Charles Darwin, which was printed with his prize-diſſerta- 
| Zion on a criterion between matter and mucus in 1780. Sold by Cadell, 


L Account of the 22 Syſtems 5 


1. THE Aden ſyſtem of. veſſels in animal bodies conſiſts of ſe- 
veral branches, differing i in reſpect to their ſituations, and to the fluids, 
which they abſorb. 

The inteſtinal abſorbents open their Wende on the interne ſur⸗ 


faces of the inteſtines; their office is to drink up the Oe and the 
7c " other 
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other fluids from the alimentary canal; and they are termed laQeals, 
to diſtinguiſh them from the other abſorbent veſſels, which have been 
| termed. Iymphatics. 1 

Thoſe, whoſe mouths are e diſperſed on the n fps 1 a 
great quantity of water from the atmoſphere, and a part of the per- 
ſpirable matter, which r not wanohen, and are terne oubaneng 
abſorbents. 3 
Thoſe, which EY from the eine] ſurface of 1 lnchia; and 
v bich imbibe moiſture from the atmoſphere, and a part of the: bron- 
: ebial mucus, are called pulmonary abſorbents. 
Thoſe, which open their innumerable mouths into the * af the 
| Whale cellular membrane; and whoſe uſe is to take up the fluid, 
which is poured into thoſe cells, aſter it has done its office there; a 
be called cellular abſorbents. 7 
- Thoſe,. which ariſe from the internal baden of the 1 
which line the larger cavities of the body, as the thorax, abdomen, 
ſerotum, pericardium, take up the mucus poured into thoſe ca- 
vities; and are Ating vine by the names of their n 
cavities. 
Whilſt thoſe, which ariſe From the internal ſarfices of the urinary. 
55 bladder, gall- bladder, ſalivary ducts, or other receptacles of ſecreted. 
fluids, may take their names from thoſe fluids; the thinner parts of 

Which it is their office to abſorb: as urinary, ren, or falivary ab- 
185 ſorbents. 3 
1 Many of theſe abſorbent veſſels, both lacteals and lymphatics, 
ke ſome of the veins, are replete with valves: which ſeem deſigned. 
to aſſiſt the progreſs of their fluids, or at leaſt to prevent their regur- 
gitation; Where they are ſubjected to the intermitted preſſure of "the 
muſcular, or arterial actions in their neighbourhood. 

Theſe valves do not however appear to be neceſſary to all the ab- 
ſorbents, any more than to all the veins; ſince they are not found to 
exiſt in the abſorbent ſyſtem of fiſh; according to the diſcoveries of the 


_—_ 7 ingenious, 
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ingenious, and much lamented Mr. Hewſon. Ob Tang v. 89. 
Enquiries into the Lymph. Syſt. p. 94. 

. Theſe abſorbent veſſels are alſo furniſhed with glands, which 
are called eonglobate glands; whoſe uſe is not at preſent ſufficiently 
inveſtigated ; but it is pfobable that they reſemble the conglomerate 
lands both in ſtructure and in uſe, except that their abſorbent 
mouths are for the conveniency of ſituation placed at a greater diſ- 
tance from the body of the gland. The conglomerate glands open 
their mouths immediately into the ſanguiferous veſſels, which bring 
the blood, from whence they abſorb their reſpective fluids, quite up 

to the gland: but theſe conglobate glands collect their adapted fluids 
from very diſtant membranes, or cyſts, by means of mouths furniſh- 
ed with long necks for this purpoſe; and which are called era 
pet ron . 
44. The fluids, thus collected from various en of the e baſs - 

j by means of the thoracic duct into the left ſubclavian near the ju- 
gular vein; except indeed that thoſe collected from the right fide of 
the head and neck, and from the right arm, are carried into the right 
ſubclavian vein: and ſometimes even the lymphatics from the right | 
fide of the lungs are inſerted into the right ſubclavian vein z whilt | 
thoſe of the Left ſide of the head _ but Jan's into the furnemat of the 
thoracic duct. i 
5. In the ibſorbent enn 50 are many 3 of the 1 | 
: ſels, which ſeem of great conſequence to the preſervation of health. 
Theſe anaſtomoſes are diſcovered by diſſection to be very frequent 
between the inteſtinal and urinary lyraphatics, 28 mentioned by Mr. 
Hewſon, (Phil. Tranſ. v. 58). 

6. Nor do all the inteſtinal abſorbents ſeem to terminate in the 
© thoracic duct, as appears from ſome curious experiments of D. Monro, 
ho gave madder to ſome animals, having previouſly put a ligature on 
the FS" duct, and found their bones, and the ſerum of their blood, 
| ogloured red. LIT 

II. The 
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11, The Values of the Aber bent Sen may ſuffer their Fas to 
bo bat rt in z ſome D. ffeaſer. 10 


1. Tux many valves, which occur in the progreſs of the lymphatic 
and lacteal veſſels, would ſeem inſuperable obſtacles to the regurgita- 
tion of their contents. But as theſe valves are placed in veſſels, 
which are indued with life, and are themſelves indued with life alſo; 


and are very irritable into thoſe natural motions, Which abſorb, or 


propel the fluids they contain; it is poſſible, in ſome diſeaſes, where 
_ "theſe valves or veſſels are ſtimulated into unnatural exertions, or are 
become paralytic, that during the diaſtole of the part of the veſſel to 
which the valve is attached, the valve may not ſo completely cloſe, 
as to prevent the relapſe of the lymph or chyle. This is rendered 
more probable, by the experiments of injecting mercury, or water, or 
ſuet, or by blowing air down theſe veſſels ; all which paſs the valves 
very eaſily, contrary to the natural courſe of their fluids, when the 
veſſels are thus a little forcibly dilated, as ene by Dr. Haller, 
Elem. Phyſiol. t. iii. 1. 4. 

The valves of the thoracic duct are few, Ginn afſert they are not 
more than twelve, and that they do not very accurately perform their 
office, as they do not cloſe the whole area of the duct, and thence 
may permit chyle to repaſs them downwards. In living animals, 
however, though not always, yet more frequently than in the dead, 
they prevent the chyle from returning. The principal of theſe valves 
is that, which preſides over the en of the thoracic duct, into 
the ſubclavian vein 3 many have believed this alſo to perform the of- 


ice of a valve, both to admit the chyle into the vein, and to preclude 


the blood from entering the duct; but in my opinion it is ſcarcely 
ſufficient for this purpoſe,” Haller, Elem, Phyſ. t. vil. p. 226. 


Rr + | 2. The 
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2. The mouths of the lymphatics ſeem to admit water to paſs 


through them after death, the inverted way, eaſier than the natural 


one; ſinee an inverted bladder readily lets out the water with which 


it is filled; whence it may be inferred, that there is no obſtacle at 


the mouths of theſe veſſels to ern the regurgitation of their con- 
wat fluids. 
I was induced to repeat this experiment, and having accurately tied 


the ureters and neck of a freſh ox's bladder, T made an opening at the 


fundus of it; and then, having turned it inſide outwards, filled it 
half full with water, and was ſurpriſed to fee it empty itſelf ſo haftily. 


I thought the experiment more appoſite to my purpoſe by ſuſpending 
- ne bladder with its neck downwards, as the lymphatics are chiefly 
"RT ſpread upon this part of it it; as ern be th Dr. Ae Philoſ. Tranſ. 


15 * 59. p. 3922. 


3. In ſome diſeaſes, as in the diabetes ins e des it is V pedale 


the valves themſelves are diſeaſed, and are thence incapable of pre- 
venting the return of the fluids they ſhould ſupport. Thus the valves 


of the aorta itſelf have frequently been found ſchirrous, according to 
the diſſections of Monſ. Lieutaud, and have given riſe to an inter- 
rupted pulſe, and laborious palpitations, by ſuffering a return of part 


of the blood into the heart. Nor are any parts of the body ſo liable 


to ſchirroſity as the lymphatic glands and veſſels, inſomuch that 
their ſehirroſities have ber wd a Ati name, and been termed. 


ba ks nk 

4. There are dert in other parts of is body, {hte to bft 
of the abſorbent ſyſtem, and which are liable, when difeaſed, to re- 
gurgitate their contents: thus the upper and lower orifices of the 


ſtomach are cloſed by valves, which, when too great quantities of 


warm water have been drank with a deſign to promote vomiting, 
have ſometimes reſiſted the utmoſt efforts of the abdotninal kaniithes, 
and diaphragm: yet, at other times, the upper valve, or cardia, 


5 ee the evaeuation of the cohtents of the ftomach ; whilſt 


„ fads | the 
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the inferior valve, or pylorus, permits the bile, and other contents of 
the duodenum, to regurgitate into the ſtomach. 
5. The valve of the colon is well adapted to prevent the wtrograde 
motion of the excrements ; yet, as this valve is poſſeſſed of a living 
power, in the iliac paſſion, either from ſpaſm, or other unnatural ex- 


ertions, it keeps itſelf open, and either ſuffers or promotes the retro- 


grade movements of the contents of the inteſtines below; as in rumi- 


nating animals the mouth of the firſt ſtomach ſeems to be ſo con- 


ſtructed, as to facilitate or aſſiſt the regurgitation of the food; the 
rings of the ceſophagus afterwards contracting themſelves in inverted 
— b De N e means of a Ginge. forced o cd water inte 
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ments and e are : often evacuated by the mouth, See Section 
XXV. . 
6. The puncta e alt the . Gels and naſal au, 
FORO, a complete gland, and much reſemble the inteſtinal canal - 
the puncta lacrymalia are abſorbent mouths, that take up the tears 
from the eye, when they have done their office there, and convey 
them into the noſtrils; but when the naſal duct is obſtructed, and 
the lacrymal ſack diſtended with its fluid, on preſſure with the finger 
the mouths of this gland (punQa lacrymalia) will readily diſgorge che 
fluid, they had previouſly abſorbed, back into the eye. 
7. As the capillary veſſels receive blood from the arteries, and ſe- 
33 the mucus, or perſpirable matter from it, convey the re- 
mainder back by the veins; theſe capillary veſſels are a ſet of glands, 
in every reſpect ſimilar to the ſecretory veſſels of the liver, or other 
large congeries of glands. The beginnings of theſe capillary veſſels 
have frequent anaſtomoſes into each other, in which circumſtance 
they are reſembled by the lacteals; and like the mouths or beginnings 
of other glands, they are a ſet of abſorbent veſſels, which dei up the 
blood which 1 is brought to them by the arteries, as the chyle is drank 
S Rr 2. wp 
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up by the lacteals: for the circulation of the blood through the capil- 
laries is proved to be independent of arterial impulſe; fince in the bluſh . 
of ſhame, and in partial inflammations, their action 1 18 increaſed; with- 

out any increaſe of the motion of the heart. | 
8. Vet not only the mouths, or beginnings of theſe Aa ang 
capillaries are frequently ſeen by microſcopes, to regurgitate ſome par- 
ticles of blood, during the ſtruggles of the animal; but retrograde 
motion of the blood, in the veins of thoſe animals, from the very 
heart to the extremity of the limbs, is obſervable, by intervals, durin g 
the diſtreſſes of the dying creature. Haller, Elem. Phyfiol. t. i. 
p. 216. Now, as the veins have perhaps all of, them a valve ſome- 
where between their extremities and the heart, here is ocular de- 
monſtration of the fluids in this diſeaſed condition of the animal, re- 
paſting through venous valves: and it is hence highly probable, from 
the ſtricteſt analogy, that if the courſe of the fluids, in the lymphatic 
veſſels, could be ſubjected to microſcopic obſervation, they would alſo, 
in the diſeaſed ſtate of the animal, be ſeen to repaſs the valves, and the 
mouths of thoſe veſſels, which had ry ablorbed e or 58 
en their d 


* II Communication 1 the 1 Canal to the Blader, by 
: means of 4 een ane 


Many mniedival ee both ancient nd Ro hat fol. 
pected that there was a nearer communication between the ſtomach 
and the urinary bladder, than that of the circulation: they were led 

into this opinion from the great expedition with which cold water, 
when drank to exceſs, paſſes off by the bladder; and from the ſimila- 
. of the urine, when produced in this r n, with the ma- 
"too that was drank, _. HOW 23 Hite Inc 


The 
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The former of theſe circumſtances happens perpetually to thoſe 
who drink abundance of cold water, when they are much heated by 
exerciſe, and to many at the beginning of intoxication, = 

Of the latter, many Infiices are recorded by Etmuller, t. xi. 
p- 716. where ſimple water, wine, and wine with 80 and emul- 5 
1 were returned by urine unchanged. cg 

There are other experiments, that ſeem to A the n 
of another paſſage to the bladder, beſides that through the kidneys. 
Thus Dr. Kratzenſtein put ligatures on the ureters of a dog, and then 
emptied the bladder by a Gbeter; ; yet in a little time the dog drank 
greedily, and made a quantity of water, (Diſputat. Morbor. Halleri. 

t. iv. p. 63.) A ſimilar experiment is related in the Philoſophical 
Tranſactions, with the ſame event, Tn. 6 5, 67, for the year 
| 16 70.) | | | 

Add to this, that in ſome wort] caſes the urine has continued to 
paſs, after the ſuppuration or total deſtruction of the kidneys; of 
which many inſtances are referred to in ag Elem, he t. Vil. 

| b. 379. of Dr. Haller. . 

From all which it muſt be Saia, that ſome fluids 8 paſſed 
from the ſtomach or abdomen, without having gone through the 
ſanguiferous circulation: and as the bladder is ſupplied with many. 
lymphatics, as deſcribed by Dr. Watſon, in the Philoſ. Tranſ. v. 59. 
p. 392. and as no other veſſels open into it beſides theſe and the ure- 
ters, it ſeems evident, that the unnatural urine, produced as above de- 
ſcribed, when the ureters were tied, or the kidneys obliterated, was 
carried into the bladder. by the retrograde motions of the r 
1 _— of the lymphatic ſyſtem. 

The more certainly to aſcertain the exiſtence of another communi- 
cation between the ſtomach and bladder, beſides that of the circula- 
tion, the following experiment was made, to which I muſt beg your 
patient attention: A friend of mine (June 14, 1772) on . re- 
+ * of cold ſmall punch, till he began to be intoxicated, made a 

quantity 
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quantity of colourleſs urine. He then drank about. two drams of nitre 
diſſolvod iu ſome of the punch, and eat about twenty ſtalks of boiled 
aſparagus: on continuing to drink more of the punch, the next urine 
that he made Was quite clear, and without ſmiell; but in a little time 
another dag an e 1 Wed was not au ſo erden oa 


+ LF .& 


blood from the arm. 92 

Tbe ſmell of 8 wet RON at all W in * . nei- : 
ther when freſh taken, nor the next morning, as myſelf and two 
others accuratly attended toz/ yet this ſmell was ſtrongly perceived in, 
the 2 which was 5 55 your before the blood y was et dec bis 
n. oli 5053 org 4 

Some bibulous 1 WY ſis. in WA, 1 1 of FED 1 15 
ſuffered to dry, ſhewed no ſigns of nitre by its manner of burning. 
But ſome of the ſame paper, moiſtened in the urine, and dried, on 
being iguited, evidently ſhewed the preſence of nitre. This blood 
and the urine ſtood ſome days expoſed to the ſun in the open air, till 
they were evaporated to about a fourth of their original quantity, and 
began to ſtink : the paper, Which was: then moiſtened with the con- 
centrated urine, ſhewed the preſence of much nitre by its manner of 
burning; whilſt chat l with 1 ood ſhewed no fuck. * | 

r 1 8 | 

Hence it appears, 8 certain fluids at the . 4 intoxica· 
tion, fitid another paſſage to the bladder beſides the long courſe of the 
arterial circulation; and as the inteſtinal abſorbents are joined with the 
urinary lymphatics by frequent anaſtomoſes, as Hewſon has demon- 
ſtrated; and as there is no other road, we may juſtly conclude, that 
theſe fluids paſs into the bladder by the urinary branch of the lym- 
phatics, which has its motions inverted ae the dileaed 8 of the 
animal. F 

A gentleman, wha FAY 1 foie: aka affected MER ch "any 
and > urine was in conſequence of a very * yellow, took ſome 
| cold 


4 . 
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cold ſmall punch, in which was diſſolved about a dram of nitre; he 
then took repeated draughts of the punch, and kept himſelf in a cool 
room, till on the approach of flight intoxication he made a large 
quantity of water; this water had a ſlight yellow tinge, as might bo 
expected from a ſmall admixture of bile ſecreted from the kidneys; 
but if the whole of it had paſſed through the ſanguiferous veſſels, 
which were now replete with bile (his whole ſkin being as yellow as 
gold) would not this urine alſo, as well as that he had made for weeks. 
before, have been of a deep yellow? Paper dipped in this water, and 
gryed, and ignited, ſhewed evident marks of _ preſence of nitre, 
when the flame was. blown out. = 


. The Phenomena of the Diabetes explained 4 7 wig 


| Diarrhaas. 


Tux phænomena of many diſeaſes are only explicable from the re- 
trograde motions of ſome of the branches of the lymphatic ſyſtem; as 
the great and immediate flow of pale urine in the beginning of drunk- 

enneſs; in hyſteric paroxyſms; from being expoſed. to cold air; or to 

the influence of fear or anxiety. 
Before we endeavour to illuſtrate this doctrine, by deſeribing the 
| ghznomena of theſe diſeaſes, we muſt premiſe one circumſtance ;; 
that all the branches of the lymphatic ſyſtem. have a. certain ſympathy 
with each other, inſomuch that when one branch is ſtimulated into 
unuſual kinds or quantities of motion, ſome other branch has its mo- 
tions either increaſed, or decreaſed, or inverted at the ſame time. 
This kind of ſympathy can only be proved by the concurrent teſti- 
mony of numerous facts, which will be related in the courſe of the 
work. I ſhall only add here, that it is probable, that this ſympathy: 


does not depend on any communication of nervous filaments, but on 
habit; 
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habit; owing to the various branches of this ſyſtem having frequently 
been ſtimulated into action at the ſame time. 
There are a thouſand inſtances of involuntary motions. 3 in 
4 this manner; as in the act of vomiting, while the motions of the ſto- 
mach and oeſophagus are inverted, the pulſations of the arterial ſyſtem 
by a certain ſympathy become weaker ; and when the bowels or kid- 
neys are ſtimulated by poiſon, a ſtone, or inflammation, into more 
violent action; the ER 2775 aa e 155 eg invert Weir 
_ motions. * 5 
1. When any one N a 1 quantity of vinous Grit, the 
whole ſyſtem acts with more energy by conſent with the ſtomach and 
inteſtines, as is ſeen from the glow on the ſkin, and the increaſe of 
ſtrength and activity; but when a greater quantity of this inebriating 
material is drank, at the ſame time that the lacteals are excited into 
greater action to abſorb it; it frequently happens, that the urinary 
branch of abſorbents, which is connected with the lacteals by many 
anaſtomoſes, inverts its motions, and a great quantity of pale unani- 
malized urine is diſcharged. By this wiſe contrivance too much of 
an unneceſſary fluid is prevented from entering the circulation This 
may be called the drunken diabetes, to diſtinguiſh it from the other 
temporary diabetes, which occur in a nn and from con- 
tinued fear or anxiety. $21 20 9 
2. If this idle ingurgitation 15 too much vinous ſhi be Pe? prac- 
tiſed, the urinary branch of abſorbents at length gains an habit of in- 
verting its motions, whenever the lacteals are much ſtimulated; and 
the whole or a great part of the chyle is thus daily carried to the blad- 
der without entering the circulation, and the body becomes emaci- 
ated. This is one kind of chronic diabetes, and may be diſtinguiſned 
from the others by the taſte and appearance of the urine; which is 
ſweet, and the colour of whey, and: may * termed the * 
. diabetes. | 


3. Many 
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3. Many children have a ſimilar depoſition of chyle in their urine, 
From the irritation of worms in their inteſtines, which ſtimulating the 
mouths of the lacteals into unnatural action, the urinary branch of 
the abſorbents becomes inverted, and carries part of the chyle to the 
bladder: part of the chyle alfo has been carried to the iliac and lumbar 
_ glands, of which inſtances are recorded by Haller, t. vii. 225. and 

| Which can be explained on no other theory: but the diſſections of the 
lymphatic ſyſtem of the human body, which have yet been publiſhed, 
are not ſufficiently extenſive for our purpoſe; yet if we may reaſon 
from comparative anatomy, this tranſlation of chyle to the bladder is 
much illuſtrated by the account given of this ſyſtem of veſſels in a 
turtle, by Mr. Hewſon, who obſerved, That the lacteals near the 
root of the meſentery anaſtomoſe, ſo as to form a net- work, from 
which ſeveral large branches go into ſome conſiderable lymphatics ly- 
ing near the ſpine; and wbich can be traced almoſt. to the anus, and 
particularly to. the We Philo. Inn. v. 59. b. en quires, 
en 
4. At the Gina tine; that the urinary branch of 0 in the 

ee of diabetes, is excited into inverted action, the cellular 
branch is excited hy the ſympathy above mentioned, into more ener- 
getic action; and the fat, that was before depoſited, is reabſorbed and 
thrown into the blood veſſels; where it floats, and was miſtaken for 
Chyle, till the late en of Ke mo Mr. Hewſon demon- 
al 0 it to be fat. 95 
This appearance of . Was miſtaken. for chyle in the blood, 
hich Was drawn from theſe patients, and the obſtructed liver, 
Which very frequently accompanies this diſeaſe, ſeems to have led 
Dr. Mead to ſuſpect the diabetes was owing to a defect of ſanguifica- 
tion; and that the ſchirroſity of the liver was the original cauſe of it: 

but as the ſchirrhus of the liver is moſt frequently owing to the ſame 
mg produce-the diabetes and dropſies; namely, "the great uſe 
*$ N of 


ID. 15 ＋ 
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of fermented liquors ; ; there is no wonder they ſhould e t together, 
without being the conſequence of each other. - | 1 

F. If the cutaneous branch of abſorbents gains a babit of der ex- 
cited into ſtronger action, and imbibes greater quantities of moiſture 
from the atmoſphere, at the ſame time that the urinary branch has 


its motions inverted, another kind of diabetes is formed, which may 
be termed the aqueous diabetes. In this diabetes the cutaneous ab- 


ſorbents frequently imbibe an amazing quantity of atmoſpheric moiſ- 
ture; inſomuch that there are authentic hiſtories,, where many gallons 


a day, for many weeks together, above the n that ** been 
drank, have been diſcharged by urine. 


Dr. Keil, in his Medicina Statica, Gone, thick he gabes PHO 


ounces from the moiſt air of one night; and Dr. Percival affirms, 


that one of his hands imbibed, after: being well chafed, near an ounce 
and half of water, in a quarter of an hour. (Tranſact. of the Og, 
London, vol. ii. p. 102). Home's Medic. Facts, p. 2. ſect. 3. | 
The pale urine in hyſterical women, or which is produced by fear 
or anxiety, is a temporary complaint of this Kind; and it would im re- 3 


9 be the ſame diſeaſe, if it was confirmed by habit. 


— 


6. The purging ſtools; and pale urine, occiſioned by ede the 
naked body to cold air, or ſprinkling it with cold water, ' originate 
from a ſimilar cauſe; , for the mouths of the cutaneous lymphatics 


being ſuddenly expoſed to cold become torpid, and ceaſe, or nearly 


unuſual movement is felt in the bowels; as is experienced by boys 


ceaſe, to act; whilſt, by the ſympathy above deſcribed, not only tlie 
tymphatics of the bladder and inteſtines ceaſe alſo to abſorb the more : 
aqueous and faline part of the fluids ſecreted. into them; but it is 


| probable that theſe lymphaties invert their motions, and return the 


fluids, which were previouſly abſorbed, into the inteſtines and bladder. 
At the very inſtant that the body is expoſed naked to the cold air, an 


going into the cold bath: this could not occur from an obſtruction of 
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the perſpirable matter, ſince there is not time for that to be returned 
to the bowels by the courſe of the circulation. 

There is alſo a chronic aqueous diarrhoea, in which the atmo pheric 
moiſture, drank up by the cutaneous and pulmonary lymphatics, is 
poured into the inteſtines, by the retrograde motions of the lacteals,. 
This diſeaſe is moſt ſimilar to the aqueous diabetes, and is frequently 
exchanged for it: a diſtin& inſtance of this is recorded by Benninge- 
rus, Cent. v. Obſ. 98. in which an aqueous diarrhœa 1 erf an 
aqueous diabetes, and deſtroyed the patient. There is a curious ex- 
ample of this, deſcribed by Sympſon (De Re Medica). A young man ? 
(ſays he) was ſeized with a fever, upon which a diarrhoea came on, 
with great ſtupor ; and he refuſed to drink any thing, though he was 


N parched up with exceſſive heat: the better to 8 him with moiſ- 


ture, I directed his feet to be immerſed in cold water; immediately 1 
obſerved a wonderful decreaſe of water in the veſſel, and then an im- 
petuous ſtream of a fluid, ſcarcely coloured, was diſcharged by ſtool, 
like a cataract.“ 


7. There is another kind of diarrhoea, which = been called cœæ- 


luca; in this diſeaſe, the chyle, drank up by the lacteals of the ſmall 


inteſtines, is probably poured into the large inteſtines, by the retro- 
grade motions of their lacteals: as in the chyliferous diabetes, the 
chyle is poured into the bladder, by the retrograde motions of the 
urmary branch of abſorbents. 

The chyliferous diabetes, like this 8 ade, . 
ſudden atrophy; ſince the nouriſhment, which ought to ſupply the 
hourly waſte of the body, is expelled by the bladder, or rectum: 

whilſt the aqueous diabetes, and the aqueous diarrhoea produce exceſ- 

five thirſt ; becauſe the moiſture, which is obtained from the atmo- 
' ſphere, is not conveyed to the thoracic receptacle, as it ought to be, 
but to the bladder, or lower inteſtines ; whence the chyle, blood, 
and whole lem of glands, are robbed of their proportion of hu- 
. 
912 8. There 


316: RETROGRADE ABSORBENTS: Snot XXIX. 4, 


8. There is a third ſpecies of diabetes, in which tlie urine is mu- 
cilaginous, and appears ropy in pouring it from one veſſel into ariother ; 
and will ſometimes coagulate over the fire. This difeaſe appears by 
intervals, and ceaſes again, and ſeerus to be ocddfiotied' by a previous 
dropfy i in ſome part of the body. When ſich' a collection is reab- 
ſorbed, it is not always returned into” the circulation; but the fame 
irritation that ſimulates one lymphatic” branch to wer the depo- 
fited ffuid, inverts the uritiary branch, and pours. it into the bladder. 
Herice'this/ mucilaginous diabetes is a core, of tlie feder f a 
cute, of a worſe diſeaſe rather thah' a Atgcafs bet?” © , 
Dr. Cotunnius gave half an ounce of cream =p tartar, ety 
morning, to a Feen, who Had the anaſarca; and he voided'a great 
| quantity För urine; a part "of which, put over the fire, coagulated, on: 
i the evaporatior of half of it, fo as. sto look like the white of an egg · 
De Iſchiade Nervos. ey 
This kind of Aibetes Hegel becks A FOR 2 oat this: ; 
remarkable circumſtance attending it, that it generally happens 1 in the 
night; as during the recumbent ſtate of the body, the fluid, that was 
accumulated in the cellular membratie,' or in the lungs, is more rea- 
dily abſorbed; as it is leſs impeded by its gra ity. L have ſecn more 
than one inſtance of this diſeaſe. Mr. D. à man in the decline of life, 
who Had long accuſtomed: himſelf to ſpirituous liquor, had ſwelled 
legs, and other ſymptoms of approaching anaſarca; about once in a2 
week, or ten days, for ſeveral'months, he was ſeized, on goihg to bed, 
with great general uncaſineſs, which” his attendants reſembled to an 
buyſteric fit; and which terminated in a great diſcharge of viſeid ufine; 
his legs became leſs ſwelled, and he continued in better he: ealth. for 
ſome days afterwards. I had not the opportunity to try 7 if this urine. 
would coagulate over the flre, when part of it e Wit 
1 imagine would be the criterion of this kitid' 'of diabetes; ; 45 che mu⸗ 
eilaginous fluid depoſited in the cells and cyſts of the 88090 which have 
no communication with the external air, 18 to acquire, by ſtagna- 
7 tion, 
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tion, this property of coagulation by heat, which the ſecreted mucus 
of the inteſtines and bladder do not appear to poſſeſs; as I have found 
by experiment: and if any one ſhould ſuppoſe this coagulable urine 
was ſeparated from the blood by the kidneys, he may recollect, that 
in the moſt inflammatory diſeaſes, in which the blood i is molt replete, 
or moſt ready to part with the coagulable wee none of this OR 
in the urine. 
9. Different kinds of Kiabetes require different methods of cure. 
For the firſt kind, or chyliferous diabetes, after clearing the ſtomach 
and inteſtines, by ipecacuanha and rhubarb, to evacuate any acid ma- 
terial, which may too powerfully ſtimulate the mouths of the lacteals, 


1 repeated and large doſes of tincture of cantharides have been much re- 


commended. The ſpecific ſtimulus of this medicine, on the neck of 
tlie bladder, is likely to excite the numerous abſorbent veſſels, which 
are ſpread on that part, into ſtronger natural actions, and by that 
meatis prevent their retrograde ones; till, by perſiſting in the uſe of 
tte medicine, their natural habits of motions might again be eſtabliſh- 
ed. Another indication of cure, requires ſuch Sedieines, as by lin- 
ing the inteſtines with mucilaginous ſubſtances, or with ſuch as con- 
I Ge of ſmobth' particles, or which' chemically deſtroy the acrimony of 
© theit contents, may prevent the too great action of the inteſtinal ab- 
ſorbents. For this purpoſe, I have found the earth precipitated from 
a ſolution of alum, by means of fixed alcali, given in the doſe of half 
a dram every fix hours, of great advantage, with a fewy 1 of hy 
barb, ſo as to procure a. daily evacuation. 85 
The food ſhould conſiſt of materials that have the leaſt ſtichulus, 
With calcareous water, as of Briſtol and Matlock; that the mouths of 
the lacteals may be as little ſtimulated as is neceflary for their proper 
abſorption; leſt with their greater exertions, ſhould be connected by: 
ſympathy, the inverted. miotions of the urinary lyrmphatics. 
The ſame method may be employed with equal advantage in the 


aqueous diabetes, ſo great is the e Tympathy between the a and the- 
ſtomach. 
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' ſtomach. To which, however, ſome application to the-ſkin might 5 
be uſefully added; as rubbing the patient all over with oil, to prevent 


the too great action of the cutaneous abſorbents. I knew an ex- 
periment o this Kjnd made ee ent with e ad- 


vantage. 


N 


14 A. Py 


25 


TT 


The. 3 es will require the Sis treatment, which 


is moſt efficacious in the dropſy, and will be deſcribed below. I muſt 


add, that 1g; diet and medicines Roy eee, are ſtron gy r re- | 


Etmuller ; 5 . more 3 of the ſueceſsfol treatment of theſe . 
diſeaſes are wanting to Sally: aſcertain FR old efficacious methods "3 


5 | 
In a letter from Mr. Charles 8 dated April s 24, 13 Edin- 
burgh, is the ſubſequent paſſage: 5 
under a diabetes died yeſterday in the clinical ward. He had for ſome 
time drank four, and paſſed twelve pounds of fluid daily; each pound 


A man who had long laboured 


of urine contained an ounce of ſugar. He took, without conſiderable 
relief, gum kino, ſanguis draconis melted with alum, tincture of can- 


| tharides, iſinglaſs, gum arabic, crabs eyes, ſpirit of hartſhorn, and eat 
ten or fifteen oyſters thrice a day. Dr. Home, having read my theſis, 
bled him, and found that neither the freſh blood nor the ſerum taſted 
ſweet. His body was opened this morning—every viſcus appeared in 
a ſound and natural ſtate, except that the left kidney had a very ſmall . 
pelvis, and that there was a conſiderable enlargement of moſt of the 
meſenteric lymphatic glands. I intend to inſert this in my theſis, as 
it coincides with the experiment, where ſome aſparagus was eaten at 


the beginning of Intoxication, and its ſmell (awe, in the urine, 
though not in the blood.” 


The following caſe « of chyliferous Aiabetes 1 is extracted 4 "mg | 


»."x 
FN 


letters of Mr. Hy ghs, to whoſe unremitted care the infirmary at Staf- 


ford for many Fears. Was much indebted. 
1778. f | 


1 * 
84 1 . 
- 


| Dated October 10, 


Richard ; 
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Richard Davis, aged 33, 2 whiteſmith by trade, had drank hard 


by intervals; was much troubled with ſweating of his hands, which 


incommoded him in his occupation, but which ceaſed on his frequent- 
Iy dipping them in lime. About ſeven months ago he began to make 
urge quantities of water; his legs are cedematous, his belly tenſe, and 
he complains of a riſing in his throat, like the globus hyſtericus : he 
eats twice as much as other people, drinks about fourteen pints of ſmall 
beer a day, beſides a pint of ale, ſome milk-porridge, and a baſon of 
broth, and he makes about eighteen pints of water a ay; 
He tried alum, dragon's blood, ſteel, blue vitriol, and cantharides 
an large quantities, and duly repeated, under the care of Dr. Under- 
hill, but without any effect; except that on the day after he omitted 
the cantharides, he made but twelve pints of water, but e on the next | 
day this good effect ceaſed again. 
November 21.—He made exghteen pints of water, and he now, at 
Dr. Darwin's requeſt, took a grain of opium every four hours, and 
five grains of aloes at night; and had a flannel ſhirt given him. 
..22.—Made ſixteen pints. 23.—Thirteen pints: drinks leſs. 
24.—Inereaſed the opium to a grain and porn wk four hours : 
he made twelve pints. 


25. Increaſed the opium to a grain and hatf: he now makes ten 
8 0 and drinks eight pints in a day. 
The opium was gradually increaſed during the next fortnight, till 
he took three grains every four hours, but without any further dimu- 
nition of his water. During the uſe of the opium he ſweat much in 
te nights, ſo as to have large drops ſtand on his face and all over him. 
The quantity of opium was then gradually decreaſed, but not to- 


| tally omitted, as he continued to take about a | gran ung and 
. 


r 17. <LHe makes fourteen pints of water a day. Dr. Un- 
ae now directed him two . of common roſin triturated 


with 
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with as much ſugar, every x hours: ; and three gains of am 
every night. 3 
19. Makes fifteen pints. af water: 8 at 70 > 
21. Makes ſeventeen pints of water; has twitchings of his nb 
in a morning, and pains of his legs: he now _ a Gram of roſin- for 
a doſe, and continues the opium. 
23. Water more coloured, and reduced to wien Plats, a . 
e has a brackiſh. taſte. ib 
26. Water reduced to fourteen pints. 45 
28.— Water thireen pints: he continues the opium, 4 takes four 
ſcruples of the roſin for a doſe. 
February 1. Water twelve pints. 
4. Water eleven n : twitchings: leſs: takes five del for 
a Tofe. 
$.—Water ten, bote: : has had many ab. 
12.—Appetite leſs: purges very much. _ | 
After this the roſin either purged him, « or would not 1 on his 
ſtomach; and he gradually relapſed nearly to his former condition, and 
in a few, months ſunk under the diſeſ. 5 
|  Oftober 3, Mr. Hughs evaporated two quarts of the ier, and 
obtained from it four ounces and half of a hard and brittle ſaccharine 
maſs, like treacle which had been ſome time boiled. Four ounces of 
blood, which he took from his arm with deſign to examine it, had 
the common appearances, - except that the ſerum reſembled cheeſe- 
whey; and that on the evidence of four perſons, two of whom did 
not know what it was they taſted, the ſerum had a:ſaltiſh tele. 
From hence it appears, that the ſaccharine matter, with which the 
cine of theſe patients ſo much abounds, does not enter the blood- 
veſſels like the nitre and aſparagus mentioned above; but that the 
proceſs of digeſtion. reſembles: the proceſs of the germination. of ve- 


getables, or of making barley into malt ; as the vaſt quantity of ſugar 
3 und 
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found in the urine muſt be made from the food which he took (which 
was double that taken by others), and from the fourteen pints of 

ſmall beer which he drank. And, ſecondly, as the ſerum of the 

blood was not ſweet, the chyle appears to have been conveyed to the 
bladder without entering the circulation of the blood, fance ſo large a 
quantity of ſugar, as was found in the urine, namely, twenty ounces 
a day, could not have previouſly exiſted in the blood without being 
perceptible to the taſte. 17 


November 1. Mr. Hughes diſſolved two drams of nitre in a pint of 


A decoction of the roots of aſparagus, and added to it two ounces of 
tincture of rhubarb: the patient took a fourth part of this mixture 
every five minutes, till he had taken the whole. —In about half an 


hour he made eighteen. ounces of water, which Was very manifeſtly 


tinged with the inboard; the ſmell of aſparagus was doubtful. 


He then loſt four ounces of blood, the ſerum of which was not ſo 


opake as that drawn before, but of a TOO caſt, as the ſerum of 
the blood uſually appears. 
Paper. dipped three or four times in the tinged urine and dried 
again, did not ſcintillate when it was ſet on fire; but when the flame 
Was blown out, the fire ran along the paper for half an inch; which, 


when the ſame paper was unimpreguated, it would not do; nor when | 


the ſame paper was dipped in urine made before he took the nitre, and 
dried in the ſame manner, 


Paper, dipped in the ſerum of the blood and dried in the ſame 


manner as in the urine, did not ſcintillate when the flame was blown 
out, but burnt exactly in the ſame manner as the ſame paper dipped 1 in 


the ſerum of blood drawn from another perſon. 


This experiment, which is copied from a letter of Mr. Hughes, as 
Well as the former, ſeems to evince the exiſtence of another paſſage 
from the inteſtines to the bladder, in this diſeaſe, beſides that of the 
ſanguiferous ſyſtem; and coincides with the curious experiment re- 


1 not 


2 Kted 1 in ſection the third, except that the ſmell of the aſparagus was 
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not here perceived, owing enn to the roots having been wade uſe 
of inſtead of the heads. 

The rifing in the throat of this patient; wha the opting of his 
limbs, ſeem to indicate ſome fi imilarity between the diabetes and the 
hyſteric diſeaſe, beſides the Fon flow of pale urine, which is common 
to them both. _ 

Perhaps if the meſenteric ban were nicely inſpeQed i in the dif. 
| ſections of theſe patients; and if the thoracic duct, and the larger 
branches of the lacteals, and if the lymphatics, which ariſe from the 
bladder, were well examined by injection, or by the knife, the cauſe 
of diabetes might be more certainly underſtood. 

The opium alone, and the opium with the roſin, ſeem much to 
bave ſerved this patient, and might probably have effected a cure, if 
the diſeaſe had been ſlighter, or the medicine had been exhibited, be- 
fore it had been confirmed by habit during the ſeven months it had 
continued. The increaſe of the quantity of water on beginning the 
large doſes of roſin was probably owing to. his omitting the morning 


doſes of opium. 


V. The Phenomena of Dropfies explained. 


| % Sou inebriates have their paroxyſins of inebriety terminated 55 | 
much pale urine, or profuſe ſweats, or yomiting, or ſtools; others 
have their paroxyſms terminated by Hoe, or fleep, without the 


above evacuations. - 
The former kind of theſe Med ie ave been obſerved to be more 


liable to diabetes and dropſy ; and the latter to gout, gravel, and le- 
proſy. Evoe! attend ye bacchanalians! ſtart at this dark train of evils, | 


and, amid your immodeſt jeſts, and idiot laughter, recollect, 


Que Deus vult . privs dementat. "77 20 
In 
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In thoſe who are ſubject to diabetes and dropſy, the plordeut veſ- 
ſels are naturally more irritable than in the latter; and by being fre- 
quently diſturbed or inverted by violent ſtimulus, and by their too 
great ſympathy with each other, they become at length either entire- 
ly paralytic, or are only ſuſceptible of motion from the ſtimulus of 


very acrid materials; as every part of the body, after having been uſed 


to great {IR becomes leſs affected * kene ones. Thus we 
out of a Nba light, though the i Iris is preſently dilated ; and the air 
of a fummer evening appears cold, after we have been W 8 wnger? to the 
: Heat of the day. 

There are no cells in the body, where dropſy may not be protchd; 
if the lymphatics ceaſe to abſorb that mucilaginous fluid, which is 
_ perpetually depoſited in them, for the purpoſe of men 8 their 
ſurfaces. : 
If the lymphatic branch, which opens into the cellular membrane, 
either does its office imperfectly, or not at all; theſe cells become re- 
plete with a mucilaginous fluid, which, after it has ſtagnated ſome 
time in the cells, will coagulate over the fire; and is erconcoully called 
water. Wherever the ſeat of this diſeaſe is, (unleſs in the lungs or 
other pendent viſcera) the mucilaginous liquid above mentioned will 
_ ſubſide to the moſt depending parts of the body, as the feet and legs, 
when thoſe are lower than the head and trunk; for all theſe cells have 
communications with each other. | 
When the cellular abſorbents are become inſenſible to their ofual 
irritations, ir moſt frequently happens, but not always, that the cuta- 
neous branch of abſorbents, which is ſtrictly aſſociated with them, 
fuffers the like inability. And then, as no water is abſorbed from the 
atmoſphere, the urine is not only leſs diluted at the time of its ſecre- 
tion, and conſequently i in leſs quantity and higher coloured: but great 
thirſt is at the ſame time induced, for as no water is abſorbed FRE: the 
atmoſphere to dilute the chyle and blood, the lacteals and other ab- 
At „ ſorbent 
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ſorbent veſſels, which have not loſt their powers, are excited into 
more conſtant or more violent action, to ſupply this deficiency; 
whence the urine becomes ſtill leſs in quantity, and of a deeper colour, 
and turbid like the yolk of an egg, owing to a greater abſorption of 
its thinner parts. From this . ſtronger action of thoſe abſorbents, 
which ſtill retain their irritability, the fat is alſo abſorbed, and-the 
whole body becomes emaciated. This increaſed exertion of ſome 
branches of the lymphatics, while others are totally or partially pa- 
ralytic, is reſembled by what conſtantly occurs in the hemiplagia ; . 
when the patient has loſt the uſe of the limbs on one ſide, he is in- 
ceflantly moving thoſe of the other; for the moving power, not hay- 
ing acceſs to the paralytic limbs, beconaes redundant in thoſe which 
are not diſeaſed. 

The paucity of urine ad thirſt cannot be explained from a greater 
quantity of mucilaginous fluid being depoſited in the cellular mem- 
| brane: for en theſe ſymptoms have continued many weeks, or 
even months, this collection frequently does not amount to more 
than very few pints. Hence alſo the difficulty of promoting copious 

ſweats in anaſarca is accounted for, as well as the great thirſt, paucity 
of urine, and loſs of fat; ſince, when the cutaneous branch of abſor- 
bents is paralytic, or nearly ſo, there is already too ſmall a quantity 
of aqueous fluid in the blood: nor can theſe torpid cutaneous Umpha- 
tics be readily excited into retrograde motions. _ 
Hence likewiſe we . ee why in the aſcites, Fe” "Was other 
dropſies, there is often no thirſt, and no paucity of urine; in theſe 
caſes the cutaneous abſorbents continue to do their office. 
Some have believed, that dropſies were occaſioned by the inability | 
of the kidneys, from having only obſerved” the paucity of urine ; * and 
have thence laboured much to obtain diuretic medicines 3 3 but it is daily 
obſervable, that thoſe who die of a total inability to make water, do 
not become dropſical in conſequence of it: Fernelius mentions one, 
who laboured under a e pee of urine during twenty days 
before 


* 
718 3 
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before his death, and, yet had; ee, of hats. Pathol. l. vi. 
. From the ſame idea many phyſicians have reſtrained their pa- 
tients from drinking, though their thirſt has been very urgent; and 
ſome caſes have been publiſhed, where this cruel regimen has been 
thought advantageous: but others of nicer obſervation: are of opinion, 
that it has ag aggravated the diſtreſſes of the patient; and though 
it has abated his ſwellings, yet by inducing a fever it has haſtened his 
diſſolution. See Tranſactions of the College, London, vol. ii. p. 23 5. 

Caſes of Dropſy by Dr. G. Baker. noo 

The cure of anaſarca, fo far as reſpects the ee of the accu- 
mulated fluid, coincides with the idea of the retrograde action of the 
lymphatic ſyſtem. It is well known that vomits, and other drugs, 
Which induce ſickneſs or nauſea; at the fame time that they evacuate 
the ſtomach, produce a great abſorption of the lymph accumulated in 
the cellular membrane. In the operation of a vomit, not only the 
motions of the ſtomach and duodenum become inverted, but alſo thoſe 
of the lymphatics and lacteals, which belong to them; whence a 
great quantity of chyle and lymph is perpetually poured into the ſto- 
mach and inteſtines, during the operation, and evacuated by the 
mouth. Now at the ſame time, other branches of the lymphatic. 
. ſyſtem, viz. thoſe which. open on the cellular membrane, are brought 
into more energetic action, by the ſympathy above mentioned, and an 
| increaſe of their abſorption is produced. 

Hence repeated vomits, and. cupreous falts, and ſmall doſes of quill 
or een are ſo efficacious in this diſeaſe. And as draſtic purges 
act alſo by inverting the motions of the lacteals; and thence the other 
brauches of lymphatics are induced into more powerful natural action, 
by ſympathy, and drink up the fluids from all the cells of the body; 
and by their anaſtomoſes, pour them into the lacteal branches; which, 
buy their inverted actions, return them into the inteſtines; and they are 
thus evaeuated from the body: theſe purges alſo are uſed with: ſucceſs 
in Waiſcharging the accumulated fluid in anaſarca. 


II. The 
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II. The following — With Aeſign to aſcertain the par- 

ticular kinds of dropſy in which the digitalis purpurea, or common 
foxglove, is preferable to ſquill, or other evacuants, and were firſt 
publiſhed in 1786, in a pamphlet entitled Experiments on mucila- 

ginous and purulent Matter, &. Cadell. London. Other caſes of 
dropſy, treated with digitalis, were afterwards publiſhed by Dr. Darwin 
in the Medical Tranſactions, vol. iii. in which there is a miſtake in 
reſpect to the doſe of the powder of foxglove, which ſhould haue 
been from five yon to . ne of n five os pared do ten. 


deer, ot The” | Lang. | | 


"nal Ads, between forty 4 fifty years of age, ad ech indif- 
| poſed ſome time, was then ſeized with cough and fever, and after- 
wards expectorated much digeſted mucus. This expectoration ſud- 
denly ceaſed, and a conſiderable difficulty of breathing ſupervened, 
with a pulſe very irtegular both in velocity and ſtrength; ſhe was 
much diſtreſſed at firſt lying down, and at firſt riſing; but after a 
minute or two bore either of thoſe attitudes with eaſe. She had no 
pain or numbneſs in her arms; ſhe had no heQic fever, nor any 
cold ſhiverings, and the urine Was in due ne and We the natu- 
ral colour. 
The difficulty of breathin g was twice bonffderably reve" by ſmall 
daoſes of ipecacuanha, which operated upwards and downwards, but 
recurred in a few days: the was then directed a decoction of foxglove, 3 
(digitalis purpurea) prepared by boiling four ounces of the freſh leaves 
from two pints of water to one pint ; to which was added two ounces 
of vinous ſpirit: ſhe took three large ſpoonfuls of this mixture every 
two hours, till the had taken it four times ; a continued fickneſs ſu- 
pervened, with frequent vomiting, and 8 copious flow of urine: | 
ane ovacuations continued at intervals for two or three days, and 
| _ relieved 
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relieved the difficulty of breathing She had ſome. relapſes after- 
wards, which were ain relieved by. the en R the decoftion 
of foxglove. . 
"oth A gentleman,. about ſixty. years, of age, kc had been- addicted 
to an immoderate uſe of fermented. liquors, and had been very cor- 
pulent, gradually loſt his. ſtrength and fleſh, had great difficulty of 
breathing, with legs ſomewhat ſwelled, and a very irregular pulſe. 
He was very much. diſtrefled at firſt lying down, and at firſt rifing 
from his bed, yet in a minute or two was eaſy in both thoſe attitudes. 
He made ſtraw · coloured unge in dus Wantity, nd had no pain or 
numbneſs of his arms. 
le took a large ſpoonful of the d+coion «f foxglove, as above, - 
every hour, for ten or twelve ſueceſſive hours, had inceſſant ſickneſs 
for about two days, and paſſed a large quantity of urine; upon which 
his breath became quite eaſy, and the ſwelling of his legs ſubſided; 
but as his whole conſtitution was already ſinking from the previous 
intemperance of his life, b. did not ſurvive more than three or four 
months. 10 


 Hydrops Pericardii. =; 


5 3. 4 . of temperate life. and ſedulous es to buſi- 
; gels, between thirty and forty years of age, had long been ſubject, at 
intervals, to an irregular pulſe: a few months ago he became weak, 


with difficulty of breathing, and dry cough. In this ſituation a phy- 


ſician of eminence. direfted him to abſtain from all animal food and 
- fermented liquor, during which regimen. all his complaints increaſed; 
be now became emaciated, and totally loſt his appetite ; his pulſe | 

very irregular both in velocity and ſtrength; with great difficulty of 


= breathing, aud ſome ſwelling of his legs; yet he could lie down ho- 


ard in his bed, though he got little ſleep, and paſſed a due 
8 Os quantity 
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s _ quantity! of urine, and of the natural colour: no fullneſs or hardneſs 


could be perceived about the region of the liver ; and he had e 
or numbneſs in his arms. 


One night he had a moſt profuſe ſweat all over bis body + hd mb, 


which quite deluged his bed, and for a day or two ſomewhat relieved 
his difficulty of bivathiths, and his pulſe became leſs irregular : this 
_ copious ſweat recurred three or four times at the intervals of five or fix ; 
days, and repeatedly alleviated his fymptoſms. 


He was directed one large fpoonful of the above deo & fox- 


f glove every hour, till it procured ſome conſiderable evacuation: after 
he had taken it eleven ſucceſſive hours he had a few liquid ſtools, at- 
| tended with a great flow of urine, which laſt had a dark tinge, as if 
mixed with a few drops of blood: he continued ſick at intervals for 


two days, but his breath became quite eaſy, and his pulſe quite regu- 


lar, the Gyelling « of his Tegs RT LN mg! yl N eee and fleep 
returned. 


Hie then took three grains of lite vittiol twice a day, a de 


bo bitter medicines, and a grain of opium with five grains of rhubarb 
every night; was e to eat fleſh meat, and ſpice, as his ſtomach 
would bear it, with ſmall beer, and a few glaſſes of wine; and had 
iſſues made in his thighs; and has ſuffered no relapſe. 


4. A lady, about fifty years of age, had for ſome weeks great dif- 


ficulty of breathing, with very irregular: pulſe, and conſiderable ge- 
neral debility: ſhe could lie down in bed, and the urine was in due 


quantity and os the natural colour, __ *r bad no "G6 or numbneſs 
of her arms. §ö§;—.ü:ů 


She took one liege ſpoonful of the Abe Wa of | foxglove 


. every hour, for ten or twelve ſucceſſive hours 3 Was ſick, and made 


a quantity of pale urine for about two days, and was quite relieved 


both of the difficulty of breathing, and the irregularity of her pulſe. 
She then took a ee of he mand and: five We? of rhubarb, every 


night, 
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night, for many weeks; with ſome flight cnalybeads and bitter medi- 
eines, and has ſuffered no relapſe. 


Hydrops Thoracis. 


5. A tradeſman, about fifty years of age, became weak and ſhort 
of breath, eſpecially on increaſe of motion, with pain in one arm, 
about the inſertion of the biceps muſcle. He obſerved he ſometimes 
in the night made an unuſual quantity of pale water. He'took calo- 
mel, alum, and peruvian bark, and all his ſymptoms increaſed : his 

legs began to ſwell conſiderably; his breath became more difficult, 
end he could not lie down in bed; but all this time he made a due 


= quantity of ſtraw-coloured water. 


Phe decoction of foxglove was given as in the preceding caſes, 
T which operated chiefly by purging, and ſeemed to relieve his breath 
For a day or two; but alſo ſeemed to contribute to weaken him. —He 
became after ſome weeks univerſally dropſical, and died comatous. 

5. A young lady of delicate conſtitution, with light eyes and hair, 
and who had perhaps lived too abſtemiouſly both in reſpe& to the 
quantity and quality of what ſhe eat and drank, was ſeized with great 


difficulty of breathing, ſo as to threaten immediate death. Her ex- 


tremities were quite cold, and her breath felt cold to the back of one's 


hand. She had no ſweat, nor could lie down for a ſingle moment; 
adlnd had previouſly, and at preſent, complained of great, weakneſs and 


pain and numbneſs of both her arms; had no ſwelling of her legs, no 
- "thirſt, water in due quantity and colour. Her ſiſter, about a year 


before, was afflicted with ſimilar ſymptoms, was repeatedly blooded, 


and died univerſally dropfical. 

A grain of opium was given immediately, and repeated every fix | 
hours with evident and amazing advantage; ; afterwards a bliſter, with 
chalybeates, bitters, and 1 N oils, were exhibited, but nothing 
it Uu hay 
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had ſuch eminent effect in relieving the difficulty of breathing and 
coldneſs of her extremities as opium, by the uſe of which in a few 
weeks the perfectly ä her WY and has ſuffered 10 ä 


Aris a 


es © A young. lady of delicate. conſtitution having han odd to 
55 great fear, cold, and fatigue, by the overturn of a chaiſe i in the night, 
began with pain and tumour in the right hypochondrium : in a few 
months a fluctuation was felt throughout the whole abdomen, more 
diſtinctly perceptible indeed about the region of the ſtomach ; ſince 
the integuments of the lower part of the abdomen generally become 
thickened in this diſeaſe by a degree of anaſarca. Her legs were not 
ſwelled, no thirſt, water in due quantity and colour, —She took the 
| foxglove fo as to induce ſickneſs and ſtooks, but without abating 
the 3 1 Was obliged at length to lube to the operation, of 


tapping. - 
8. A man — Fe who had long * 3 to 
ſpirituous potation, had ſome time laboured under aſcites; his legs 
ſomewhat ſwelled ; his breath eaſy in all attitudes; no appetite; great 
* thirſt; urine in exceedingly ſmall quantity, very deep coloured, and 
| turbid; pulſe equal. He took the foxglove in ſuch quantity as vo- 
mited him, and induced ſickneſs for two days; but procured no flow 
ol urine, or diminution of his nn but was thought to leave him 
conſiderably weaker. 5 
9. A corpulent man, accuſtomed to age potation of fermented 
liquors, had vehement cough, difficult breathing, anaſarca of his legs, 
thighs, and hands, and conſiderable tumour, with evident fluctuation 
of his abdomen ; his pulſe was equal ; his urine in ſmall quantity, of 
| _ colour, and turbid. "Thyle ſwellings had been twice conſider- 
| ; . ably 
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ably abated by draſtic cathartics. He took three ounces of a decoction 
of foxglove (made by boiling one ounce of the freſh leaves in a pint of 
water) every three hours, for two whole days; it then began to vo- 

mit and purge him violently, and promoted a great flow of urine; he 

was by theſe evacuations completely emptied in twelve hours. After 
two or three months all theſe ſymptoms returned, and were again 
relieved by the uſe of the foxglove; and thus in the ſpace of about 
three years he was about ten times evacuated, and continued all that 
time his uſual potations: excepting at firſt, the medicine operated 
only by urine, and did not appear conſiderably to weaken him—The 
laſt time he took it, it had no effect; and a few weeks afterwards he 
g e a you en of nn and expired. 


QUERIES. 


1. As whe firſt fix of theſe patients had a TR kilns. of urine, 
and of the natural colour, was not the ſeat of the diſeaſe confined to 
ſome part of the thorax, and the ſwelling of the legs rather a ſymp- 
tom of the obſtructed circulation of the blood, than of a pi of 
the cellular lymphatics of thoſe parts? 
2. When the original diſcaſe is a general 3 4s not the cu- 
taneous lymphatics always become paralytic at the ſame time with the 
cellular ones, by their greater ſympathy with each other? and hence 
the paucity of urine, and the great thirſt, da di this kind of 

dropſy? 
3. In the anaſarca of the lungs, when the diſcaſe is not very great, 
though the patients have conſiderable difficulty of breathing at their 
_ 6irſt lying down, yet after a minute or two their breath becomes eaſy 


_ again; and the fame occurs at their firſt riſing. Is not this owing 


do the time neceſſary for the fluid in the cells of the lungs to change 
72 | U 1 its 
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its place, ſo as the leaſt to e Dun in the new at- 
titude? ä 

4. In the dropſy of the 1 does not they patient eas the 
bgrizogta) or perpendicular attitude with equal eaſe ? | Does. this cir- 
cumſtance diſtinguiſn the dropſy of the ien from that of the 
lungs and. of the thorax 2 80 

8. Da the univerſal [wakes diſtinguiſh the aropfy « of the 33 
or of the thorax ? and. thoſe, which cover the upper parks: of ns body 
only, the anaſarca of the lungs? FO | 
6. When in the dropſy of the thorax, * — 3 to Nis 
down, does not the extravaſated fluid compreſs the upper parts of the 
bronchia, and totally preclude the acceſs of air to every part of the 
lungs ;. whilſt in the perpendicular attitude the inferior parts of the 
lungs only are compreſſed ? Does not ſomething ſimilar to this occur 
in the anaſarca of the lungs, when the diſeaſe is very great, and thus. 
prevent thoſe patients alſo from lying down.? 

F. As a principal branch of the fourth cervical nerve. of tlie left 
fide, after having joined a branch of the third and of the ſecond cer- 
_  vical nerves, deſcending between the ſubclavian vein and artery, is 
4 received in a groove formed for it in the pericardium, and is obliged 
to make a conſiderable turn outwards to go over the prominent part 
of it, where the point of the head is 808 3 in its courſe to the dia- 
phragm; and as the other phrenic nerve of the right ſide has a ſtraight 
courſe to the diaphragm; and as many other conſiderable branctics of 
this fourth pair of cervical nerves are ſpread on the arms ; does not a 
pain in the left arm diſtinguiſh a diſeaſe of the pericardium, as in the 
: angina pectoris, or in the dropſy of the pericardium ? and does not a 
pain or weakneſs ; in both arms diſtinguiſh the dropſy of the thorax ? 

8. Do not the dropſies of the thorax and pericardium frequently 
exiſt together, and | Shes add to the uncertainty and fatality of the 
diſeaſe ?/ 


9. Might 
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9. Might not the foxglove be forviceable i in hydrocephalus; internus, 
in ae, and in white ſwellings of the joints! e 


Vl. of cold — 1 


.. TarRE have been hiſtories given of chronical immoderate ſweat- 
ings, which bear ſome analogy to the diabetes. Dr. Willis mentions a 
lady then living, whoſe ſweats were for many years ſo profuſe, that 
alb her bed-clothes were not only moiſtened, but deluged with them 
every night; and that many ounces, and ſometimes ' pints, of thisg 
ſwWeat, were received in veſſels properly placed, as it trickled down her 
body. He adds, that ſhe had great thirſt, had taken many medicines, 

and ſubmitted to various rules of life, and changes of elimate, but 

_ ftill continued to have theſe immoderate ſiveats. Pharmac. ration. 
de ſudore anglico. 

Dr. Willis has alfo obſerved; that the fador anplicanys W __ 
| raid in England, in 1483, and continued till 1551, was in ſome 
reſpects ſimilar to the diabetes; and as Dr. Caius, who ſaw this diſ- 
eaſe, mentions the viſcidity, as well as the quantity of theſe ſweats, 
and adds, that the extremities were often cold, when the internal parts 
were burnt up with heat and thirſt, with great and ſpeedy emaciation. 
- and debility: there is great reaſon to believe, that the fluids were ab- 
forbed from the cells of the body by the cellular and: cyſtic branches 
of the lymphatics, and poured on the ſkin by 0 D e motions 
of the cutaneous ones. 

| Sydenham has recorded, in the ſtationary fever of the year 168 5 
| the viſcid ſweats flowing from the head, which were probably rom: 
5 the ſame ſource as thoſe 3 in the ſweating plague above mentioned. 
It is very common in dropſies of the cheſt or lungs to have the 
; difficulty of breathing relieved by copious ſweats, doit from the 
Read and neck. Mr. P. about 50 years of age, had for many weeks 
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been afflicted with anaſarca of his legs and thighs, attended with dif- 
ficulty of breathing ; and had repeatedly been relieved by ſquill, other 
bitters, and chalybeates. One night the difficulty of breathing became 
ſo great, that it was thought he muſt have expired; but ſo copious a 
ſweat came out of his head and-neck, that in a few hours ſome pints, 
by eſtimation, were wiped off from thoſe parts, and his breath was for 
a time relieved. This dyſpnœa and theſe ſweats recurred at intervals, 
and after ſome weeks he ceaſed to exiſt. Theſkin of his head and neck 


felt cold to the hand, and appeared pale at the time theſe ſweats flowed 
ſo abundantly; which is a proof, that they were produced by an inverted 


Motion of the abſorbents of thoſe parts: for ſweats, which are the con- 
. ſequence of an increaſed action of the ſanguiferous ſyſtem, are always at- 
tended with a warmth of the ſkin, greater than is natural, and a more 
florid colour; as the ſweats from exerciſe, or thoſe that ſucceed the cold 
Hits of agues. Can any one explain how theſe partial ſweats ſhould relieve 
the difficulty of breathing an anaſarca, but by ſuppoſing that the pul- 
monary branch of abſorbents drank up the fluid in the cavity of the tho- 
rax, or in the cells of the lungs, and threw it on the ſkin, by the retro- 
grade motions of the cutaneous branch ? for, if we could ſuppoſe, that 
the increaſed action of the cutaneous glands: or capillaries poured upon 
the ſkin this fluid, previouſly abſorbed from the hangs ; why is not the = 
whole ſurface of the body covered with ſweat? why is not the ſkin 
warm? Add to this, that the ſweats above mentioned were clammy 
or glutinous, which the condenſed perſpirable matter is not; whence 
it would ſeem to have been a different fluid from that of common 
8 25 
Dr. of Liverpool, has b a very ingenious 3 of 
tha acid. fd, which he obſerved in a diabetic patient he thinks part 
of the chyle is ſecreted by the ſkin, and afterwards undergoes an ace- 
tous fermentation.— Can the chyle get thither, but by an inverted 
potion of * cutaneus autor in the lame manner as it is car- 
74 CCC 


1 
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ried to the bladder, by the inverted motions of the urinary i. 
226-9768 Obſervat. and Enq, London, vol. v. 


Are not the cold fweats in ſome fainting fits, and in dying people; 


| ding. to an inverted motion of the cutaheous lymphatics? for in 


| 7 | 


theſe there can be no increaſed arterial or glandular action. 


I the difficulty of breathing, ariſing from anarſaca of the vis; 


relieved by ſweats from the head and neck; whilſt that difficulty of 
breathing, which ariſes from a dropſy of the thorax, or pericardium, 


is never attended with theſe ſweats of the head? and thence can: theſe p 
_ _ diſeaſes be diſtinguiſhed from each other? Do the periodic returns of 
nocturnal aſthma riſe from a temporary dropfy of the lungs, collected 
during their more torpid ſtate in found fleep, and then re abſorbed by oF 
the vehement efforts of the diſordered organs of reſpiration, and car- 
; _ the copious ſweats: about the bead and neck? 


More extenſive and accurate: diſſections of the lymphatic ſtern 


are t to nt us to unravel theſe knots oy "ION 


vu. aaa if Matte, of Chyte,, of N. K. of '7 a Oper ation: 


br: " purging Drugs applied externally. 


1. TRE traxiRiatans of * — one . of che body to another, 


ean only receive an explanation from the doctrine of the occaſional re- 
trograde motions of ſome branches of the lymphatie ſyſtem: for how 


can matter, abſorbed and mixed with the whole maſs of blood, be ſo 


9 haſtily collected again in any one part? and is it not an immutable 
law, in animal bodies, that each gland can ſecrete no other, but its 


own proper fluid? which is, in part, fabricated in the very gland by 
an animal proceſs, which it there undergoes : of theſe purulent tranſ- 
lations innumerable and very remarkable inſtances are recorded. | 
2. Thechyle, which is ſeen among the materials thrown up by vio- 

ER lent 


* 1 
* „ - 
* « 
N 
ms 
* 
4. 
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| lent vomiting, or in purging Nodls, can only, come thither by its 
having been poured into the ſbowels by the inverted: motions of the 
lacteals: for our aliment is not converted into chyle in the ſtomach or 
inteſtines by a chemical proceſs, but is made in the very mouths of 


lent purging, | in which, though 
teſtacea were profuſely uſed, continued many days, till at len gth ſhe 


the lacteals; or in the meſenteric glands; in the ſame manner as other 


f ſecreted fluids are made by an animal proceſs in their adapted glands, 


Here a curious phæuomenon in the exhibition of mercury is worth 


_ explaining lf a moderate doſe of calomel, as ſix or ten grains, be 
"i ſwallowed, and within one or two days a cathartic ĩs given, a ſaliva- 


tion is prevented: but aſter three ot four days, a ſalivation having 


j come on, repeated purges every day, for a week or two, are required | 
to eliminate the mercury from the conſtitution. For this acrid me- 
tallic preparation,” being abſorbed. by the mouths of the lacteals, con- 
tinues, for a time arreſted, by the meſenteric glands, (as the variolous 
er venereal poiſons ſwell the ſubaxillar or + inguinal, glands): which, 
durin g the operation of a cathartio, is returned into the inteſtines by 
the inverted action of the lacteals, and thus carried out of the ſyſtem. 


Hence we underſtand the uſe of vomits or purges, to thoſe who 


have ſwallowed either contagious or poiſonous mater ials, even though 
_ exhibited a day or even two days after ſuch accidents ; : namely, chat | 
* by the dee. motions of the laQteals and e the material 


ah Mikes beer of EN ts 1 6 1 Found i in 1 e are given 59 


Haller, El. Phyſiol. t. vii. P. 12, 23, which admit of no other expla- 
nation than by ſuppoſing, that the chyle, imbibed by one branch of the 

abſorbent ſyſtem, was nn 66 ths; Wide, by the inverted n motions of 
another branch of the ſame ſyſtem. 1 


4. Mrs. P. on the ſecond day after delivery, was s ſeized with a vio- 
opiates, mucilages, the bark, and 


recovered. During the time of this purging, no milk could be drawn 
from 
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from her breaſts; but the ſtools appeared like the curd of milk broken 
into ſmall pieces. In this caſe, was not the milk taken up from the 
follicles of the pectoral glands, and thrown on the inteſtines, by a re- 
trogreſſion of the inteſtinal abſorbents? for how can we for a moment 
ſuſpect that the mucous glands of the inteſtines could ſeparate pure 
milk from the blood? Doctor Smelly has obſerved, that looſe ſtools, 
mixed with milk, which is curdled in the inteſtines, frequently re- 
lieves the turgeſcency of the breaſts of thoſe who ſtudiouſly repel 
their milk. Caſes in Midwifery, 43, No. 2. 1. | 
5. J. F. Meckel obſerved in a patient, whoſe urine was in ſmall 
- katy and high coloured, that a copious ſweat under the arm-pits, 
of a perfectly urinous ſmell, ſtained the linen; which ceaſed again 
vhen the uſual quantity of urine was diſcharged by the urethra. Here 
we muſt believe from analogy, that the urine was firſt ſecreted in the 
kidneys, then re- abſorbed by the increaſed action of the urinary Ilym- 
phatics, and laſtly carried to the axillæ by the retrograde motions of 
the lymphatic branches of thoſe parts. As in the Jrundice it is ne- 
ceflary, that the bile ſhould firſt be ſecreted by the liver, and re- ab- 
ſorbed into the circulation, to produce the yellowneſs of the ſkin; as 
was formerly demonſtrated by the late Dr. Monro, (Edin. Medical 
Effays) and if in this patient the urine had been re-abſorbed into the 
maſs of blood, as the bile in the jaundice, why was it not detected in 
other parts of the body, as well as in the arm-pits ? 

6. Cathartic and vermifuge medicines applied externally to the ab- 
domen, ſeem to be taken up by the cutaneous branch of lymphatics, 
and poured on the inteſtines by the retrograde motions of the lacteals, 
without having paſſed the circulation. 
For when the draſtic purges are taken by the mouth, they excite 
the lacteals of the inteſtines into retrograde motions, as appears from 


above, (ſect 2 and:4.) And as the cutaneous lymphatics are joined 
WA: the laQteals of the inteſtines, by frequent anaſtomoſes; it would 
XX be 


the chyle, which is found coagulated among the faces, as was ſhewn _ 
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be more extraordinary, when a ſtrong purging arvg; abſorbed by the 
{kin, is carried to the anaſtomoſing branches of the Jadteals unchanged, 
if it ſhould not excite them into retrograde action as efficaciouſly, as 
if it was taken by 1 e and mixed with the food of the 8 
mach. {DE 


vi it e AN is which the Fluids, that « are «fuſed by the retro- 
grade Motiogs fs the Ae Veſſels, are eee, Y 


g f * 5 F 
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F Wy 4; TY 
Te F We a abſetve⸗ an 2 il quakitity of mucus or ollie 


fluids in ſome diſeaſes, although the action of the glands, by which 
thoſe fluids are ſeparated from the blood, is not unuſually increaſed ; 

but when the power of abſorption alone is diminiſhed. : Thus the ca- 
tarrhal humour from the noſtrils of ſome, who ride in froſty weather; 


and the tears, which run down the cheeks of thoſe, Who have an ob- 
ſtruction of the puncta lacrymalia; and the ichor of thoſe phagedenic 
ulcers, which are not anden with e eb are all inſtances of 
this circumſtance. 

\ Theſe fluids however are ally diſtinguiſhed ſedi diltes by i! their 
abounding in ammoniacal or muriatie ſalts; whence they inflame the 
circumjacent ſkin: thus in the catarrh the upper lip becomes red and 
ſwelled from the acrimony of the mucus, and patients complain of 
the ſaltneſs of its taſte. The eyes and cheeks are red with the corro- 
five tears, and the ichor of ſome herpetic eruptions erodes far and wide 
the contiguous parts, and 1 18 a ſalt to the e as ſome pa- 
tients have informed me. 

Wbilſt, on the contrary, thoſe fluids, which a are  effuſed by the re- 
trograde action of the lymphatics, are for the moſt part mild and in- 
nocent; as water, chyle, and the natural mucus : or they take their 
properties from the materials des abſorbed, as in the coloured 

or 
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or vinous urine, or that ſcented with aſparagus, deſcribed be- 
. 72 
2. Whenever the ſecretion of any fluid is increaſed, there is at the 
"Mrs time an increaſed heat in the part; for the ſecreted fluid, as the 
bile, did not previouſly exiſt in the maſs of blood, but a new combi- 
nation 1s produced in the gland. Now as ſolutions are attended with 
cold, ſo combinations are attended with heat; and it is probable the 
ſum of the heat given out by all the ſecreted fluids of animal bodies 
may be the cauſe of their general heat above that of the atmoſphere. 

Henee the fluids derived from increaſed ſecretions are readily diſtin- 
guiſhed from thoſe originating from the retrograde motions of the 
lymphatics: thus an increaſe of heat either in the diſeaſed parts, or 
_ diffuſed over the whole body, is perceptible, when copious bilious 
ſtools are conſequent to an inflamed liver ; or a ; copious mucous ſaliva- 
tion from the inflammatory angina. | 

3. When any ſecreted fluid is produced in an unuſual quantity, 
and at the ſame time the power of abſorption is increaſed in equal pro- 
portion, not only the heat of the gland becomes more intenſe, but the 
ſecreted fluid becomes thicker and milder, its thinner and faline parts 
being re-abſorbed : and theſe are diſtinguiſhable both by their greater 
conſiſtence, and by their heat, from the fluids, which are effuled by 
the retrograde motions of the lymphatics; as is obſervable towards the 
termination of gonorrhœa, catarrh, chincough, and in thoſe ulcers, 

which are ſaid to abound with laudable pus. 

4. When chyle is obſerved i in ſtools, or among the materials eject- 
ed by vomit, we may be confident it muſt have Deen brought thither 
by the retrograde motions of the lacteals; for chyle does not previouſly 
-exiſt amid the contents of the inteſtines, but is made in the very 
mouths of the lacteals, as was before explained. 

z. When chyle, milk, or other extraneous fluids are Wund in 
the urinary bladder, or in any other excretory receptacle of a gland; 


| no one can for a moment believe, that theſe have been collected from 
ie XX 2 a the 
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the maſs of blood by a morbid ſecretion as it contradicts al ana · 
5 logy. | 


enn aus 
Mala ferant quercus? Narciſco floreat alnus? 


Pinguia corticibus ſudent electra myricz? 


VI. 


1X, Retrograde Motions of Petal Juices. 


Turns are beſides ſome motions of the op i in "vegetables, hich 
bear analogy to our preſent ſubject; and as the vegetable tribes are by 
many philoſophers held to be inferior animals; it may be a matter of 
curioſity at leaſt to obſerve, that their abſorbent veſſels ſeem evidently, 
at times, to be capable of a retrograde motion. Mr. Perault cut off 
a forked branch of a tree, with the leaves on; and inverting one of 
the forks into a veſſel of water, obſerved, that the leaves on the other 

branch continued green much longer than thoſe of a ſimilar branch, 

| cut off from the ſame tree; which ſhews, that the water from the 
veſſel was carried up one part of the forked branch, by the retrograde 
motion of its veſſels, and ſupplied nutriment ſome time to the er 
part of the branch, which was out of the water. And the celebrated 
Dr. Hales found, by numerous very accurate experiments, that the 
ſap of trees roſe upwards during the warmer hours of the day, and in 
part. deſcended again during the cooler ones: Vegetable Statics. 

It is well known that the branches of willows, and of many other 
trees, will either take root in the earth or engraft on other trees, 
ſo as to have their natural direction in ere and yet flouriſh with 
vigour. We 

Dr. Hope ba alſo made this F experityent, ater the manner 

| of Hales—he has placed a forked branch, cut from one tree, erect be- 
* tween two others; then cutting off A tt of the bark from one fork 

1 4 1 * | applied 
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applied it to a ſimilar branch of one of the trees in its vicinity ; and 
the ſame of the other fork ; ſo that a tree is ſeen to grow ſuſpended in 
the air, between two. other trees; which ſupply their r friend 
with due nouriſhment. N 


Miranturque novas 1 5 et non ſua poma. 


All theſe experiments clearly evince, that the juices of vegetables 
can occaſionally paſs either upwards © or downwards in . abſorbent 
ſyſtem of veſſels. 


X. OvjeFions anſwered, 


Tax following e at firſt view, would ſeem to invalidate 
1 this opinion of the e motions of the lymphatic veſſels, in 

ſIome diſeaſes. 

About a gallon of milk 1 been given x to an hungry ſwine, he 


was ſuffered to live about an hour, and was thea killed by a ſtroke or 


well ſeen filled with chyle; on irritating many of the branches of 
them with a knife, they did not appear to empty themſelves haſtily ; 
but they did however carry forwards their contents in a little time. 
I then paſſed a ligature round ſeveral branches of lacteals, and irri- 
tated them much with a knife beneath the ligature, but could not 
make them regurgitate their contained fluid into the bowels, 
I am not indeed certain, that the nerve was not at the ſame time 
included in the ligature, and thus the lymphatic rendered unirritable 
or lifeleſs ; but this however is certain, that it is not any quantity of 
any ſtimulus, which induces the veſſels of animal bodies to revert 
their motions ; but a certain quantity of a certain ſtimulus, as appears 
| from wounds in the ſtomach, which do not produce vomiting; and 
wounds of the inteſtines, which do not produce the cholera morbus. 
| FD At 


two on his head with an axe.— On opening his belly the lacteals were 
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At Nottingham, a few years ago, two ſhoemakers quarrelled, and 

one of them with a knife, which they uſe in their occupation, ſtabbed 
his companion about the region of the ſtomach. On opening the ab- 
domen of the wounded man after his death the food and medicines 
he had taken were in part found in the cavity of the belly, on the 
outſide of the bowels; and there was a Wound about half an inch long 
at the bottom of the ſtomach; which I ſuppoſe was diſtended with 
liquor and food at the time of the accident; and thence was more li- 
able to be injured at its bottom: but during the whole time he lived, 
which was about ten days, he had no erin to vomit, nor ever even 
complained of being ſick at the ſtomach ! Other caſes ſimilar to this 
ate mentioned in the philoſophical tranſactions. 

'Thus, if you vellicate the throat with a feather, E is ent 
if you wound it with a penknife, pain is induced, but not ſickneſs. 
So if the ſoles of the feet of children or their armpits are tickled, 
convulſive laughter is excited, which ceaſes the moment the hand is 
applied, ſo as to rub them more forcibly.  __ -. / keith 

The experiment therefore above related upon the, lateals 6Y a 
5 dead pig, which were included in a ſtrict ligature, proves nothing; as 

it is not the quantity, but the kind of Minde which excites the 
phate veſlels into retrograde ee 


XL. The SO 655 1 the he Mations of Git Fe fit 5 
* the Fa dh We the natural Motions are reſtored. 


— 


PETR ET is the een eien of aided badies, that all ber lets, | 

which are ſubjected to leſs ſtimuli than nature deſigned, perform their 

functions with leſs accuracy: thus, when too watery or too aceſcent 

food is taken into the e n 4 er and un 

burn ſucceed. 

2. Another law of i ircitation; 8 with our de. is, at 
all 
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all thoſe parts of the body, which have previouſly been expoſed to too 
great a quantity of ſuch ſtimuli, as ſtrongly affect them, become for 
ſome time afterwards diſobedient to the natural quantity of their adapt- 
ed ſtimuli.— Thus the eye is incapable of ſeeing objects in an obſcure 
room, though the iris is ques dilated, after having been expoſed to 
the nerkdlan; ſun. | 
3. There is a third law of! irritation, that all the parts of our a 
Which have been lately ſubjected to leſs ſtimulus, than they have been 
accuſtomed to, when they are expoſed to their uſual quantity of ſti- 
mulus, are excited into more energetic motions: thus when we come 
? from a duſky cavern into the glare of daylight, our eyes are dazzled: 3 
= and after emerging from the cold bath, the ſkin becomes warm and | 
red. 
14. There is a fourth law of irritation, that all the ot 5 our 
abe, which are ſubjected to {till ſtronger ſtimuli for a len gth of time, 
become torpid, and refuſe to obey even theſe ſtronger ſtimuli; and 
thence do their offices very imperfectly.— Thus, if any one looks 
earneſtly for ſome minutes on an area, an inch diameter, of red ſilk, 
placed on a ſheet of white paper, the image of the filk will gradually 
become pale, and at length totally vaniſh. 
\5. Nor is it the nerves of ſenſe alone, as the optic ad auditory 
nerves, that thus become torpid, when the ſtimulus i is withdrawn or 
| their irritability decreaſed; but the motive muſcles, when they are 
| deprived of their natural ſtimuli, or of their Irritability, become torpid 
and paralytic; as is ſeen in the tremulous hand of the drunkard in a 
morning; and in the awk ward ſtep of age. 
The hollow muſcles alſo, of which the various veſſels of 5 body 
are conſtructed, when they are deprived of their natural ſtimuli, or of 
their due degree of irritability, not only become tremulous, as the ar- 
terial pulſations of dying people; but alſo frequently invert their 
motions, as in vomiting, in byſteric ſuffocations, and diabetes above 


deſeribed. 
Ii muſt 


— 
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I muſt boy your patient- attention, for a few moments whilſt 1 en- 
Aae to explain, how the retrograde actions of our hollow muſcles 
are the conſequence of their debility ; ; as the tremulous actions of the 
folid muſcles are the conſequence of their debility. When, through 
S. fatigue, a muſcle can act no longer; the antagoniſt muſcles, either by 
their inanimate elaſticity, or Th their Pay action, draw the limb 
into a contrary direction: in the ſolid muſcles, as thoſe of locomotion, 
their actions are aſſociated in tribes, which have been accuſtomed to 
ſynchronous action only; hence when they are fatigued, only a ſingle 
_contrary effort takes place; which is either trersulous, when the A 
tigued muſcles are again immediately brought into action; or it is a 
pandiculation, or ſtretching, where they ar are not immediately again 


ö brought into action. 
Now the motions of the hollow muſcles, as they i in genetal pro- 


f pel a fluid along their cavities, are affociated in trains, which have 
been accuſtomed to ſucceſſive actions: hence whien one ring of ſuch 
A muſcle is fatigued from 1ts too great debility, and is brought! into 
retrograde action, the next ring from its afſociativ' falls ſucceſſively 


into retrograde action; and ſo on en the W canal. See 
Sect. XXV. 6 | 

© 6. But as the Rina: motions of the Wend, n and 
fauces in vomiting are, as it were, apparent to the eye; we ſhall 
conſider this operation more minutely, that the fimilar operations 
in the more recondite parts of our ſyſtem may be eaſier underſtood. 
From certain nauſeous ideas of the mind, from an ungrateful taſte 
in the mouth, or from foetid ſmells, vomiting is ſometimes inſtantly 
excited; or even from a ſtroke on the head, or from the vibratory 
motions of a ſhip; all which originate from aſſociation, or by. 
See Sect. XX. on Vertigo. 

But when the ſtomach is ſubje@ted to a leſs ſtimulus than is na- 
tural, according to the firſt law of irritation mentioned above, 
its motions become diſturbed, as in * ; firſt pain is produced, 


then 
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then fickneſs, and at length vain efforts t to lanes as * authors 

inform R 

But when a great ne 5 wine, or of opium, is ſwallowed, 

the retrograde motions of the ſtomach do not occur till after ſeveral 
minutes, or even hours ; for when the power of ſo ſtrong a ſtimulus. 

_ ceaſes, according to the ſecond law of irritation, mentioned above, 


5 the periſtaltic motions become tremulous, and at length retrograde; 5 


as is well known to the drunkard, who on the next W * 
ſickneſs and vomitings. 
When a till greater quantity of wine, or 2 opium, or When nau- 
ſeous vegetables, or ſtrong bitters, or pra falts, are taken into the 
ſtomach, they quickly ca vomiting ;: though all theſe in leſs 
doſes excite the ſtomach into more . action, and ſtrengthen 
the digeſtion ; as the flowers of chamomile, and the vitriol of zinc: 
for, according to the fourth law of irritation, the ſtomach will not 
| long be obedient, to a ſtimulus ſo much greater than 1 18 natural; but 
its action becomes firſt tremulous and then retrograde. 
J. When the motions of any veſſels become retrograde, leſs heat 
5 of the body is produced; for in paroxyſms of vomiting, of hyſteric 
5 affeQions, of diabetes, of aſthma, the extremities of the body are cold; 
hence we may conclude, that theſe ſymptoms ariſe from the debility 
of the parts in action; for an increaſe of muſcular action 1 1s always 
attended with increaſe of heat. 
8. But as animal debility is owing to defect of ſtimulus, or to defect 
of irritability, as ſhewn above, the method of cure is eaſily deduced : 


when the vaſcular muſcles are not excited into their due action by 


the natural ſtimuli, we ſhould exhibit thoſe medicines, which poſſeſs a 


ſtill greater degree of ſtimulus ; amongſt theſe ate the fœtids, the vo- 


latiles, aromatics, bitters, metallic ſalts, opiates, wine, which indeed 
ſhould be given in ſmall doſes, and frequently repeated. To theſe 
| ſhould be added conſtant, but moderate exerciſe, cheerfulneſs of mind, 
and change of country to a warmer climate; and perhaps ee 
8 the external ſtimulus of bliſters. 
Y y It 
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It is alſo frequently uſeful to diminiſh the quantity of natural 
ſtimulus for a ſhort time, by which afterwards the irritability of 
the ſyſtem becomes increaſed ; according to the third law of irritation 
aboye· mentioned, hence the uſe of baths. ſomewhat colder than ani- 
mal ken, and of e in the open air. 


T7 be plans of 4 75 owing to the . motions of 3 
is here omitted, as it will appear in the ſecond valume of \this work. 


The following | 7s the cn fon to this ll, s of Mr. Ci H ARL ES 
HARI. 


{ = , S 1 # © ? 3 1 4 YL 4 : : 44 , 7 ? 


Tus have ace ed in à conciſe manner to explain the nu- 
merous diſeaſes, which deduce their £ origin from the inverted motions 
of the hollow muſcles of our bodies : and it is probable, that Saint 
Vitus's dance, and the ſtammering of ſpeech, originate from a ſimilar 
inverted order of the aſſociated motions of ſome of the ſolid muſcles ; 
which, as it is foreign to my preſent purpoſe, I ſhall'not here diſcuſs.” 
I beg, illuſtrious profeſſors, and ingenious fellow-ſtudents, that 
you will recolle& how difficult a taſk I have attempted, to evince the 
retrograde motions of the lymphatic veſſels, when the veſſels them- 
ſelves for ſo many ages eſcaped the eyes and glafſes of philoſophers: : 
and if you are not yet convinced of the truth of this theory, hold, I 
entreat you, your minds in ſuſpenſe, till Ax A Tov draws her ſword 
with happier omens, cuts, aſunder the knots, which entangle Pny-' 
SIOLOGY ; and, like an augur inſpecting the immolated victim, an- 
| nounces to mankind "of wiſdom of HEAVEN. 
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"SB CT; XXX. 
PARALYSIS or THE LIVER AND KIDNEYS. 


x. Bile-dutss bs irritable after having been Pinulated ach. 2. Jaundice from 

pPouaralyſis of the bile dufis cured by electric ſhocks. 3. From bile ſtones. Expe- 
riments on bile-ftones. Oil vomit. 4. Palſy of the liver, two caſes. 5. Scbir- 
rofity of the liver. 6. Large livers 1 geeſe. II. Paralyſis of the kidneys. 

III. "oy . nn; WENT - 


* Þ FROM the ingurgitation of ſpirituous liquors into the ſtomach 
| nd duodenum, the termination of the common bile- duct in that 
bowel becomes ſtimulated into unnatural action, and a greater quan- 
tity of bile is produced from all the ſecretory veſſels of the liver, by 
the aſſociation of their motions with thoſe of their excretory ducts; 
as has been explained in Section XXIV. and XXV. but as all parts 
of the body, that have been affected with ſtronger ſtimuli for any 
length of time, become leſs ſuſceptible of motion, from their natural 
| weaker ſtimuli, it follows, that the motions of the ſecretory veſſels, 
and in conſequence the ſecretion of bile, is leſs than is natural during 
the intervals of ſobriety. 2. If this ingurgitation of ſpirituous its 
has been daily continued in conſiderable quantity, and is then ſud. 
denly intermitted, a languor or paralyſis of the common bile- duct is 
induced; the bile is prevented from being poured into the inteſtines; _ 
and as the bilious abſorbents are ſtimulated into ſtronger action by its 
accumulation, and by the acrimony or viſcidity, which it acquires by 


Y y2 1515 delay, 


R 
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delay, it is abſorbed, and carried to the feceptatle of the chyle ; or 
otherwiſe the ſecretory veſſels of the liver, by the above-mentioned 
ſtimulus; invert their motions, and regurgitate their contents into 
the blood, as ſometimes happens to the tears in the lachrymal ſack, 


ſee Sect. XXIV. 2. 7. and one kind of jaundice is brought on. 


There is reaſon to believe, that the bile is moſt frequently returned 


into the circulation by the inverted motions of theſe hepatic glands, 


for the bile does not ſeem liable to be abſorbed by the lymphatics, 


for it ſoaks through the gall-ducts, and is frequently found in the 


cellular membrane. This kind of jaundice 1 is not generally attended 
with pain, neither at the extremity of the bile· duct, where it enters 


. duodenum, nor on the region of the gall- bladder. 


Mr. S. a gentleman between 40 and 50 years of age, had had the 
— about ſix werks, without pain, ſickneſs, or fever; and had 


taken emetics, cathartics, mercurials, bitters, chalybeates, eſſential 


oil, and ether, without apparent advantage. On a ſuppoſition that 
the obſtruction of the bile might be owing to the paralyſis, or torpid 


Aktion of the common bile-duct, and the ſtimulants taken into the 


Nomach ſeeming to have no effect, I directed half a ſcore. ſmart 


clectric ſhocks bm a coated bottle, which held about a quart, to 


be pafſed through the liver, and along the courſe of the common gall- 


duct, as near * could be gueſſed, and on that very day the ſtools 
became yellow; he continued the electric ſhocks a have Bays | 225 


and his ſkin gradually became clear, 

3. The bilious vomiting and purging, bi Fes ſome penile by 
intervals of a few weeks, is a leſs degree of this diſeaſe ; the bile-du& 
is leſs. irritable than natural, and hence the bile becomes accumulated 


jn the gall-bladder, and hepatic qucts, till by its quantity, acrimony or 


viſcidity, a greater degree of irritation is produced, and it is ſuddenly 


. evacuated, or laſtly from the abſorption of the more liquid parts of 


_ bile, the remainder 88 9 and chryſtallizes into 
4 | | maſles 
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maſſes too large to paſs, and forms another kind of jaundice, where 
the bile- duct is not quite paralytic, or has regained its irritability. _ 
This diſeaſe is attended with much pain, which at firſt is felt at the 
pit of the ſtomach, exactly in the centre of the body, where the bile- 
duct enters the duodenum ; afterwards, when the ſize of the bile= 
ſtones increaſe, it is allo felt on the right fide, where the gall-bladder 
is fituated. The former pain at the pit of the ſtomach recurs by in- 
tervals, as the bile-ſtone is puſhed againſt the neck of the duct; like 
the paroxyſms of the ſtone in the _— CI mg other is a more 
5 dull and conftant pain. 
Where theſe bile-ſtones are too large to paſs, a hs bile-duds 
| — 1 their ſenfibility, this becomes a very painful and hopeleſs 
diſeaſe. I made the allowing nenen WI a view to their 
chemical ſolution. 
Some fragments of, the. FARE bile-ſtone were * into ng ok 
ſpirit of marine falt, which is ſold in the ſhops, aud into ſolution of 
mild alcali; and into a ſolution of cauſtic alcali; and into oil of tur- 
pentine; without their being diſſol ved. All theſe mixtures were 
after ſome time put into A heat of boiling water, and then the oil of 
turpentine diſſolved its fragments of bile- ale but no alteration 
Was produced upon thole 1 in the other liquide Fer ſome d of 
their colour. 
Some fragments of the 0 bile- gone were put into vitrialic 
zther „and were quickly diſſolved without additional heat. Might 
not #ther mixed with yolk of egg or with hegen be given advan- 
Beende in bilious concretions ? 

I haye in two inſtances ſeen 7 30 to 50 . come 
away by Kool, about the ſize of large peaſe, after having given fix 
grains of calomel in the evening, and four ounces of oil of almonds | 
or olives on the ſucceeding morning. I have alſo given half a pint of 


. * or almond oil 3s an emetic during the painful fit, and 
repeated 


— 
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repeated it in a an dee if 55 firſt 4 not ee with _—_ 
Son As Nn tbr bene SLE, 
4. Another SG of the Geer, wich 1 hive! ſeveral times a ; 
Serbe eonſiſts in the inability or paralyſis of the ſecretory veſſels. 
This diſeaſe has generally the ſame cauſe as the preceding one, the 
too frequent potation of ſpirituous liquors,” or the too ſudden omiſſion 
of them, after the habit is conſined; and is greater or leſs in propor- 
tion, as the whole or a part of the liver is HERO, and'as the nnr; 
or paralyſis is more or leſs complete. t Ale 

This palſy of the liver is known from theſe li, the pa- 
tients have generally paſſed the meridian of life, have drank fer- 
mented liquors daily, but perhaps not been opprobrious drunkards ; 
they loſe their appetite, then their fleſh and ſtrength diminiſh in con- 
ſequence, there appears no bile in their ſtools, nor in their urine, nor 
is any hardneſs or ſwelling perceptible on the region of the liver. 
But what is peculiar to this diſeaſe, and Sftingvitties it from all others 
at the firſt glance of the eye, is the bombycinous colour of the ſkin, 
which, like that of full- grown fil worms, has a degree of tranſ- 
parency with a x yellow | tint not greater than 3 1s natural to the ſerum of 
the blood. : 

Mr. C. and Mr. B. both very ſtrong men, between 50 Arid 60 
years of age, who had drank ale at their meals inſtead of ſmall beer, 
but were not reputed” hard-drinkers, ſuddenly became weak, loſt 
their appetite, fleſh, and ftrength, with all the ſymptoms above enu- 
merated, and died in about two months from the beginning of their 
malady. Mr. E. became anaſarcous a few days before his death, and 
Mr. B. had frequent and great hæmorrhages from an iſſue, and Take 
parts of his mouth, a few days before his death. In both theſe caſes 
calomel, bitters and chalybeates were repeatedly uſed without effect. 
One of the patients deſeribed above, Mr. C, was by trade a 
5 kunber both of them could dügelt u. no food, and died apparently for 


8 k | . | Want 
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want of blood. Might not the transfuſion of blood be uſed in theſe 

 _ caſes with advantage? 
5. When the paralyſis of the hepatic g olands is leſs en or leſs 
, a ſchirroſity of ſome part of the liver is induced; for the 
ſecretory veſſels retaining ſome. of their living power take up a fluid 
from the circulation, without being ſufficiently irritable to carry it 
forwards to their excretory duQs; hence the body, or receptacle of 
| each gland, becomes inflated, and this diſtenſion increaſes, till by its 
very great ſtimulus inflammation is produced, or till thoſe parts of 
the viſcus become totally paralytic. This diſeaſe is diſtinguiſhable 
from the foregoing by the palpable hardneſs or largeneſs of the liver; 
and as the hepatic glands are not totally paralytic, or the whole liver 
not affected, ſome bile continues to be made. The inflammations of 
this viſcus, conſequent to the ſchirroſity of it, belong to the diſeaſes 
of the ſenſitive motions, and wall be treated of hereafter. 

6. The ancients are ſaid to have poſſeſſed an art of increaſing the 
livers of geeſe to a ſize greater than the remainder of the gooſe. 
Martial. I. 13. epig. 58 This: is ſaid to have been done by fat and 
figs. Horace, 1. 2. fat. 8. Juvenal ſets theſe large livers before an 
epicure as a great rarity. Sat. 5. 1. 114; and Perſius, ſat. 6. 1. 77. 
Pliny ſays theſe large gooſe- livers were ſoaked in mulled milk, that 


0 is, 1 ſuppoſe, milk mixed with honey and wine; and adds, ** that it 


is uncertain whether Scipio Metellus, of conſular dignity, or M. 
Seſtius, a Roman knight, was the great diſcoverer of this excellent 
diſh.” A modern traveller, 1 balleve Mr. Brydone, aſſerts that the 
art of enlarging the livers of geeſe ſtill exiſts in Sicily; and it is to 
be lamented that he did not import it into his native country, as ſome 
method of affecting the human liver might perhaps have been col- 
lected from it; beſides the honour he might! have me in improv- 
ing our giblet pies. | 700 
Our wiſer caupones, I am told, know how to fatten their ok, 
zs well as their geeſe, for the London markets, by mixing gin inſtead/ 
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of ſigs and fat with their food; by which they are ſail to become 
ſleepy, and to fatten apace, and probably agquire enlarged livers; as 
the fwine are aſſerted to do, which are fed on the ſediments of barrels 
in the diſtilleries: and which fo frequently obtains i in fb, i in- 
gurgitate much ale, or wine, or drams. | 

II. The! irtitative diſeaſes of the ee ee Alert . 
other glands; are aualogous to thoſe of the liver above. deſcribed, 
differing only in the confequenees attending their inability to action. 

For inſtance, When the fecretory veſſels of the kidneys become diſ- 
obhedient to the ſtimulus of the paſſing current of blood, no urine is 
ſeparated or produeed by them; their excretory mouths become filled 
with concreted mucus, or calculus matter, and in eight or ten days 
ſtupor and death ſupervenes in eee of the retention of the 
feculent part of the blood. 13-01 
This diſeaſe in a lighter 1 or EF ie 8 a ont of the * 
is affected, is ſucceeded. by partial inflammation of the kidney in con- 
ſequence, of previous torpor. In that caſe greater actions of the 
ſecretory veſſels occur, and the nucleus of gravel is formed by the in- 
flamed mucous abe of the tubuli wine as farther h 
in its place. 480 
This torpor, or 3 * To 8 veſſels of the en 
ne that of the liver, owes its origin to their being previouſſy habi- 
bituated · to too great ſtimulus; which in this country is generally 
owing to the alechol contained in ale or wine; and hence muſt be 
regiſtered amongſt the diſeaſes owing to inebriety; though it may be 
cauſed by whatever oceaſionally inflames the kidney; as too violent 
riding on horſeback, or the cold from a damp bed, or by fleeping 
ou the cold ground; 3 or ebe * int! in e too little 
| aqueous fluids. 3 2 

HI. I ſhall 3 this bation « on 419 diſcaſts of the "Bak ed: 
by ſpirituous liquors, with the well-known ſtory of Prometheus, 
whith: ſeems indeed to have, ben invented by Phyſicians 4 in thoſe 
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ancient times, when all things were clothed in hieroglyphic, or in 
fable. Prometheus was painted as ſtealing fire from heaven, which 
might well repreſent the inflammable ſpirit produced by fermentation; 
which may be ſaid to animate or enliven the man of clay: whence 
the conqueſts of Bacchus, as well as the temporary mirth and noiſe of 


his devotees. 


But the after puniſhment of thoſe, who ſteal this ac- 


_ curſed fire, is a vulture gnawing the liver; and well allegoriſes 


the poor inebriate lingering for years under painful hepatic diſ- 

__ eaſes. When the expediency of laying a further tax on the diſtilla- 
tion of ſpirituous liquors from grain was canvaſſed before the Houſe 
of Commons ſome years ago, it was ſaid of the diſtillers, with great 
truth, . 7; bey take the bread from the people, and convert it into poiſon!” 
Yet i is this manufactory of diſeaſe permitted to continue, as appears by 
its paying into the treaſury above 90,0007. near a million of money 
annually. And thus, under the names of rum, brandy, gin, whiſky, 

uſquebaugh, wine, cyder, beer, and porter, alcohol 1s become the 5 


Evoe | parce, err | 
Parce, gravi metuende thirſo! 


2 2 


dane of the Chriſtian world, as s opium of the nene, 
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I. The {amperamont of ade itritabillty known ma weak . ue pupils f the . 
Hes, told extremities. Are generally ſuppoſed to be too irritable. Bear Pain 
© Bitter than labour. Natives of Nerth- America contraſted with thoſe upon the 
coc of Africa. Narrow - on Broad. ſhouldered people. Irritable conftitutions 

bear labour better than pan. II. Temperament of increaſed ſenſibiliy. Liable 

to intorication, 10 inflammation, bemintoe, gutta ſerena, enthgraſm,. delirium,” 
"1 #tverie. ' Theſe conflitutions are indolent to voluntary exertions, and dull to irri- 
" tations. The natives of South- America, and brute animals of this temperanient. 
III. Of increaſed voluntarity; theſe are ſub'ject to locked jaw, convulſions, epilepſy, 
mania. Are very active, bear cold, hunger,. fatigue. Are ſuited to great exer- 
tions. This temperament diſtinguiſhes mantind from other animals. IV. Of 

increaſed aſſociation. Theſe have great memories, are liable to quartan agues, 


and ſtronger Hmpathies of Sys with each er. V. . f Hemperaments Y 
Into one maler. N 


ANTIENT writers have ſpoken much of temperaments, but 
without ſufficient preciſion. By temperament of the ſyſtem ſhould 
be meant a permanent prediſpoſition to certain claſſes of diſeaſes: 
without this definition a temporary prediſpoſition to every diſtinct 
malady might be termed a temperament. There are four kinds of 
N which permanently deviate from good health, and are 
perhaps ſufficiently marked to be diſtinguiſhed 1 51 each other, and 
conſtitute the temperaments or prediſpoſitions to the uritative, ſenſi 


tive, voluntary, and aſſociate claſſes of diſeaſes. 
I. The 
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nin ane which are cauſed by irritation, moſt W ori- 
ginate from the defect of it; for thoſe, which are immediately owing 
to the exceſs of it, as the hot fits of fever, are generally occaſioned 
by an accumulation of ſenſorial power in conſequence of a previous 
defect of irritation, as in the preceding cold fits of fever. Whereas 
the diſeaſes, which are cauſed by ſenſation and volition, moſt fre 
quently originate. from the excels of thoſe ſenſorial dez. as will 
be explained below. 
Ihe temperament of decreaſed irritability appears a om the follow 
ing circumſtances, which ſbew that the muſcular fibres or organs of 
ſente are liable to become torpid or quieſcent from leſs defect of ſti⸗ 
mulation than is productive of torpor or quieſcence in other con- 
ſtitutions. . 
1. The firſt is the weak RP which i in 9 eee is at 
the ſame time quick. 2. The next moſt marked criterion of this tem- 
perament is the largeneſs of the aperture of the iris, or pupil of the 
eye, which has been reckoned by ſome a beautiful feature in the fe- 
male countenance, as an indication of delicacy, but to an experienced 
obſerver it is an indication of debility, and is therefore a defect, not. 
an. excellence. The third moſt marked circumſtance in this conſti- 
tution is, that the extremities, as. the hands and feet, or noſe and 
ears, are liable to become cold and pale in fituations in reſpect to . 
| warmth, where thoſe of greater ſtrength are not affected. Thoſe 
of this temperament are ſubject to hyſteric affections, nervous fevers, 
hydrocephalus, * and conſurgption, and to all other diſcaſes | 
of debility. N 5 
Thoſe, who poſſeſs this kink of enn, are ben ſup- 
poſed to be more irritable than is natural, but are in reality leſs ſo. 
Wa „„ 2 2 2 This 
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This miſtake bois ariſen from their generally having a greater quick- 
neſs of pulſe, as explained in Sect. XII. 1. 4. XII. 3 N but this fre- 
quency of pulſe i is not neceffiry to the temperament, like the e 
of it. | 

Peiſons of this tem perament are frequently! found''amon SI the 
Gofteriſer, and amongſt narrow-ſhouldered men; WHO are ſaid to bear 
labour worſe, and pain better than others. This laſt circumſtance is 
ſuppoſed to have prevented the natives of Notth Ametica from hav- 
ing been made ſlaves of by the Europeans. They are a narrow- 
ſhouldered race of people, Jad will rather expire under the laſh, than 
be made to labour. Some nations of Afia Joy Fovall bands, as ; may 


$4 


| bout Sith! W hain and arins, as W 6 all) in 1 5 
ture, and thoſe on the coaſts of Africa in ſwimming and row ing. 
Dr. Maningham, | a popular accoucheur in the beginning of this 
century, obſerves in His. aphoriſms, that broad- ſhouldered men pro- 
create broad- ſhouldered” children. kw s labour ſtrengthens the 
muſcles. employed, and increaſes their bulk, it "would ſeem that a few 
| generations of labour or of indolenice may i in this reſpect Fhapge the 


PR. a #4 


form and temperament of the body. 

On the contrary, thoſe who are happily poi of a great glee: 
| of, irtitability, bear labour better than pain; and are ſtrong; active, 
| ingenious. . But there is not properly a temperament of in- 
creaſed irritability tenging to diſeaſe, becauſe” an increaſed” quantity 
of irritative motions generally induces an increaſe of pleaſure or pain, 
as in intoxication, or inflammation; and then the new motions are 
the immediate conſequences. of increaſed, ſenſation, not of , increaſed 
irritation; which have bence been ſo poorly confounded with 
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from decreaſed ſenſibility, ſince irritability and not ſenſibility is im- 
mediately neceſſary. to bodily health. Hence } it is the exceſs of ſen 
ation alone, as it is the defect of ircitation, that moſt frequently pro- 
duces, diſcaſe.; This temperament: of inereaſed ſenſibility 1 is known 
from the increaſed activity of all thoſe motions of the organs of ſenſe 
and muſcles, which are exerted i in conſequence of pleaſure or pain, 
as in the beginning of drunkenneſs, and in inflammatory f fever. Hence 
thoſe of this conſtitution are liable to inflammatory diſeaſes, as hepa- 
titis; and to that kind of conſumption which is hereditary, and com- 
mences with flight repeated hœmoptoe. T hey have high-coloured 
lips, frequently dark hair and dark eyes with large Pore and are in 
that caſe ſubject to gutta ſerena. They are liable to enthuſiaſm, de- 
lirium, and reverie. In this laſt circumſtance they are liable to ſtart 
at the clapping of a door; becauſe the more intent any one is on the 
' paſſing current of his ideas, the greater ſurpriſe. he experiences on 
their being diſſevered by ſome external VMolenee, as explained in 
Sect. XIX. on reverie. | f 
As in theſe conſtitutions more than the 80 quantities of ſen- 
lire motions are produced by the increaſed quantity of ſenſation 
+] exiſting in the habit, it follows, that the irritative motions will be 
performed in ſome degree with leſs energy, owing to the great ex- 
penditure of ſenſorial power on the ſenſitive ones. Hence thoſe of 
this temperament do not attend to flight ſtimulations, as explained in 
Sect. XIX. But when a ſtimulus is ſo great as to excite ſenſation, it 
produces greater ſenſitive actions of the tyſtem than in others; ſuch 
_ as delirium or inflammation. Hence they are liable to be abſent in 
company; ſit or lie long in one poſture; and in winter have the ſkin 
\ |» S&H of 
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of their legs en into various colours bo) the fire. Hence alſo they 

are fearful of ben; covet mule and Heeps, oy Te in poetry and 
romance. MS 

As the motions in | conſequence of ſonfition © are more than natural, 
it alſo happens from the greater expenditure of ſenſorlal power on 

them, that the voluntary motions are leſs caſily exerted. Hence the 
ſubjects of this temperament are indolent in reſpect t all Py 
Wr whether of mind or bodj7⸗r.... 

A race of people of this deſeription ſeems to have bgen found by 
5 was Spaniards in the iſlands of America, where they” ſieſt landed, ten 
of whom are ſaid not to have conſumed more food chan one Spaniard, 
nor to have been capable of more than one tenth of the exertion of a 
Spaniard. ' Robertſon's Hiſtory. In a ſtate ſimilar to this the greateſt 
part of the animal world paſs their lives, between ſleep or mactive 

ies _ WHEX els fn are nn n ll of bunger. Dara 
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this, that the pain, which gradually ſubſides in the firſt, and is pro- 
ductive of inflammation or delirium in the ſecond; is in this ſueceded 
by the exertion of the 'muſcles or ideas; which! are moſt frequently 
connected with volition; and they are thenee ſubject to locked jaw, 
convulfions, epilepſy, and mania, as explained in Sect. X XXIV. Thoſe 
of this temperament attend to the ſlighteſt irritations or ſenſations, 
and immediately exert themſelves to obtain or avoid the objects of 
them; they can at the ſame time bear old and hunger better than 
others, of -which Charies the Twelfth of Sweden was an inſtance. 
They are ſuited and generally prompted to all great exertions of ge- 
nius or labour, as their deſires are more extenſive and more vehement, 


and dern Power of attention and of labour greater. It is this facility 
30 To ; of 
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5 Gbrous motions acquire habits; of aſſociation, and hy which theſe af- 


. 
A 


fociations become proportionably ſtronger than in thoſe of the other 


temperaments. Thoſe of this temperament are flow in voluntary 


exertions, or in thoſe dependent on ſenſation, or on irritation. Hence 


great memories have been ſaid to be attended with leſs ſenſe and leſs. 
imagination from Ariſtotle down to the preſent time; for by the word 


memory theſe writers only underſtood the unmeaning repetition of 


words or numbers in the order they were received, without any vo- 
luntary efforts of the mind. _ | 


In this temperament thoſe affociations of motions, which are com 


monly termed {ympathies, act with greater certainty and energy, as. 


thoſe between diſturbed viſion and the inverſion of the motion of the 


ſtomach, as in ſea-fickneſs ; and the pains in the ſhoulder from hepatic 
inflammation. Add to this, that the catenated circles of actions are of 


greater extent than in the other conſtitutions. Thus if a ſtrong vo- 


mit or cathartic be exhibited: in this temperament, a ſmaller quantity 
will produce as great an effect, if it be given ſome weeks afterwards ; 
whereas in other temperaments this is only to be expected, if it be 
exhibited in a few days after the firſt doſe. Hence quartan agues are: 


formed in thoſe of this temperament, as explained in Section XXXII. 
on diſeaſes from irritation, and other intermittents are liable to recur 


from flight cauſes _— moons after they have been cured by the: 
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ats differs from the ſtandard of 


Nee others them. excels, e power ; 
but it ſometimes happens that the ſame individual, from the changes 
introduced into his habit by the different ſeaſons of the year, modes 


or periods of life, or by accidental 


temperaments to another. 


paſſes from one of theſe 


Thus a long a of too much fermented 


liquor produces the temperament of increaſed ſenſibility ; great indo- 
lence and ſolitude that of decreaſed irritability ; ee wan * ech ne- 


ceſſaries of life that of increaſed voluntarity. $1 Spe 
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S ECT. l. 


| DISEASES OF FRRIT ATION. 


: * „ with frag tht With weak pulſe. Symptoms of fever. 


arp or in apoplexy. 3. From inanition. Owing to deficiency of ſenferial power. 

UI. 1. Canes of fever. From defef? of heat, Heat from ſecretions, Pain 
e cold in the loins and forehead, 2, Great expenſe of Pines in the vital 
wotians. Immanſiun in cold water. Succeeding glow of heat. Difficult reſpi- 


Their ſource. II. 1. Quick pulſe is owing to decreaſed irritability. 2. Not in 


ration in cold. bathing explained, Why the cold bath invigorates. Bracing and 


. relaxation ere mechanical terms. 2 Uſes of cold bathing. Uſes of cold air in 
fevers. 4. Ague fits from cold air. Whence their periodical returns. IV. De- 
ect of diftention a cauſe of fever. Deficiency of blood. Transfuſion of blood. - 
V. 1. Deen of momentum of the Blood from mechanic flimuli. 2. Air infected 
into the Mood veſſelt. 3. Exerciſe tncreaſes the momentum of the blood. 4. Some- 
times bleeding increaſes the momentum of it. VI. Influence of the ſun and moon 
on diſeaſes. Tue chemical ſtimulus of the lloed. Menſtruation obeys the luna 
© tions, Queries. VII. Quigſceuce of large glands a cauſe of fever. Swelling of 


. the prrecordia. VIII. Other cauſes of guigſcence, as hunger, bad air, fear, 


Anxiety. IX. 1. Synptoms of the cold fit, 2. Of the hot fit. 3. Second cold 
* why. 4. Inflammation. introduced, or delirium, or ſtupur. X. Recapitwation, 
Fever not an Wet G nalure to relieve herſelf. Dattrme if Jain. 


1. WHEN the . ſides of the heart 1 arteries 3 
a greater number of pulſations in a given time, and move through a 
* area at each pulſation, whether theſe motions are occaſioned 


by the ſtimulus of the acrimony or quantity of the blood, or by their 
15 allocation with other irritative motions, or by the increaſed irritability 
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of his arterial ſyſtem, that is, by an increaſed quantity of ſenſorial 
power, one kind of fever is produced; which may be called Synocha 
 irritativa, or Febris irritativa pulſu 1 or irritative fever with ſtrong 
pulſe. 
When the contractile ſides of the heart and arteries perform a 
reater number of pulſations in a given time, but move through a 
much leſs area at each pulſation, whether theſe motions are occaſioned. 
by defect of their natural ſtimuli, or by the defect of other irritative 
motions with which they are aſſociated, or from the inirritability of 
the arterial ſyſtem, that is, from a decreaſed quantity of ſenſorial 
= power, another kind of fever ariſes ; which may be termed, Typhus 
uiürritativus, or Febris irritativa pulſu debili, or irritative fever with weak 
5 7 pulſe. The former of theſe fevers is the ſynocha of noſologiſts, and 
the latter the typhus mitior, or nervous fever. In the former there 
appears to be an increaſe of ſenſorial power, in the latter a deficiency ; 
of it; which is ſhewn to be the immediate cauſe of TOW and! 
55 wenkneſt as defined in Sect. XII. I. . 
; It ſhould be added, that a temporary quantity of firength or debilty 
= may be induced by the defect or exceſs of ſtimulus above what is 
1 natural; and that in the ſame fever ability always exifls during the 
=_ cold fit, though frrength does not altways exiſt during the hot fit. 
—_ Thheſe fevers are always connected with, and generally induced by, 
the diſordered irritative motions of the organs of ſenſe, or of the in- 
teſtinal canal, or of the glandular ſyſtem, or of the abſorbent ſyſtem; 
and hence are always complicated with ſome or many of theſe diſ- 
ordered. motions, which are termed the ſymptoms of the "_— and 
5 5 3 which compoſe the great variety in theſe diſeaſes... 
3 The irritative fevers both with ſtrong and with weak pulſe, as Well 
=_- zs the ſenſitive fevers with ſtrong and with weak (pulſe, which: are to 
—_ be deſcribed in the next ſection, are liable to periodical-remiſfions, and 
3 . then they take the name of intermittent fevers, and are diſtin e 
= : Hig periodical times of their acceſs... 445 
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II. For the better illuſtration of the phenomena of. irritative 
fevers we muſt refer the reader to the circumſtances of irritation ex- 
plwained in Sect. XII. and ſhall commence this intricate ſubject by 
' ſpeaking of the quick pulſe, and proceed by conſidering many of the 
cauſes, which either ſeparately or in combination. male: Ms ated 
* the cold fits of fevers. 1288 19 ohh 
1. If the arteries are Glated: but to half their aſa diameters," 
"Fn they contract twice as frequently in a given time, they will 
circulate' only half their uſual quantity of blood; for as they are cy- 
linders, the blood which they contain muſt be as the ſquares of their 
_ diameters. Hence when the pulſe becomes quicker and ſmaller in 
the ſame proportion, the heart and arteries act with leſs energy than 
in their natural ſtate. See Sect. XII. 1. 4. | ? 
That this quick ſmall pulſe is owing to want of ind ap- 
pears, firſt, becauſe it attends other ſymptoms of want of irritability; 
and, ſecondly, . becauſe on the application of a ſtimulus greater than 
uſual, it becomes ſlower and larger. Thus in cold fits of agues, in | 
hyſteric palpitations of the hourt; and when the body i Sex ͤ - 4 
hauſted by hemorrhages, or by fatigue, as well as in nervous fevers, | . 
the pulſe becomes quick and ſmall; and ſecondly, i in all thoſe caſes if 
an increaſe. of ſtimulus be added, by giving a little wine or opium; 
the quick ſmall pulſe becomes flower and larger, as any one may. 
eaſily experience on himſelf, by counting his pulſe after drinking one 
or two glaſſes of wine, when he is faint from hunger or fatigue. 
Now nothing can ſo ſtrongly evince that this quick {mall pulſe i is 
| owing to defect of irritability, than that an additional ſtimulus, above 
What is natural, makes it become flower and larger immediately: for 
What is meant by a defect of irritability, but that the arteries and 
heeart are not excited into their ufual exertions by their uſual quantity 
of ſtimulus ?,, but if you increaſe the quantity of ſtimulus, and they 
0 anmediately act with their uſual energy, this proves their previous 
Want of their natural degree of irritability. Thus the trembling 
3A 2 | HANEY 
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| hands of drunkards in a mornin g become ſteady, and acquire ſtrength 


to perform their * offices, by the accuſtomed malus of a 1 
or two of brand. 
2. In fleep and in apoplexy the pulſe becomes ide which is not 
denz to defect of irritability, for it is at the ſame time larger; and 
' thence the quantity of thecirculation is rather increaſed than diminiſhed. 
In theſe caſes the organs of ſenſe are cloſed, and the voluntary power 
-is ſuſpended, while the motions dependent on internal irritations, as 
thoſe of digeſtion and ſecretion, are carried on with more than their 
uſual vigour ; which has led ſuperficial obſervers to confound theſe 
caſes with thoſe ariſing from want of irritability. Thus if you lift 
up the eyelid of an apopleQic patient, who is not actually dying, the 
iris will, as uſual, contract itſelf, as this motion is aſſociated with 
the ſtimulus of light; but it is not ſo in the laſt ſtages of nervous 
fevers, Where the pupil of the eye continues expanded in the broad 
daylight: in the former caſe there is u want of . power, in 
wy latter a want of irritability. i 
Hence alſo thoſe conſtitutions which are - dsgclent in quantity of 
aneh, and which poſſeſs too great ſenſibility, as during the pain 
of hunger, of hyſteric ſpaſms, or nervous headachs, are generally 
ſuppoſed to have too much irritability; and opium, which in its due 
"doſe is a moſt powerful ſtimularit, is efroneouſly called a ſedative; 
Pecauſe by increafing the Irtitative motions. * decreaſes ow" _ 
1 N — from defect of then. 
5 Why the pulſe ſhould: become adv both PT an eh of 
itritation, as in the fynocha irritattva, or irritative fever with ſtrong 
pulfes and from the decreaſe of it, as in the typhus irritativus, or irri- 
tative fever with weak pulſe; Rems paradoxical. The former cir- 
cumſtance needs no illuſtration; fitce if che ſtimulus of the blood, or 
the irritability of the ſanguiferous fyſtem be increaſed, and the ſtrength 
of "the patient not diminiſhed, it ts * that 4 notions; muſt be 
7 2 * and ſtronger, 


PA 


A 


- 3 on : 0 5 
* 7 1 J * 
« 


© Seer. XXXIL 2. DISEASES OF IRRITATION. 365 


In the latter circumſtance the weakneſs of the muſcular power of 


the heart is ſoon over-balanced by the elaſticity of the coats of the ar- 


teries, which they poſſeſs beſides a muſcular power of contraction; 
and hence the arteries are diſtended to leſs than their uſual diameters. 


The heart being thus ſtopped when it is but half emptied, begins 


ſooner to dilate again ; and the arteries being dilated to leſs than their 


uſual diameters, begin ſo much ſooner to contract themſelves; inſo- 
much, that in the laſt ſtages of fevers with weakneſs the frequency of 


pulſation of the heart and arteries becomes doubled ; which, however, 


1s never the caſe in fevers with ſtrength, in which they ſeldom ex- 


ceed 118 or 120 pulſations in a minute. It muſt be added, that in 
theſe caſes, while the pulſe is very ſmall and very quick, the heart 


often feels large, and labouring to one's hand; which coincides with 


the above explanation, ins that it does not eee empty 
itſelf. 


3. In caſes vedere of debility 5 1 of blood, as in ani- 


mals Which are bleeding to death in the ſlaughter-houſe, the quick 


pulſations of the heart and arteries may be owing to their not being 


diſtended to more than half their uſual diaſtole ; and in conſequence 


they muſt contract ſooner, or more frequently, in a given time. As 


weak people are liable to a deficient quantity of blood, this cauſe may 
occaſionally contribute to quicken the pulle i in fevers with debility, 
which may be known by applying one's hand upon the heart As 
above; but the principal cauſe I ſuppoſe to conſiſt in the diminution 

of ſenſorial power. When a muſcle contains, or is ſupplied with 
but little ſenſorial power, its contraction ſoon ceaſes, and in conſe- 
quence, may ſoon recur, as is ſeen in the trembling hands of people 
125 weakened by age or by drunkenneſs. See Sect. XII. 1. 4. XII. 3. 4. 


It may nevertheleſs frequently happen, that both the deficiency 


of. Nimulus, as where the quantity of blood is leſſened (as deſcribed 


in No. 4. of this {eftion), : and. the deficiency of ſenſorial power, as in 
fois 
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thoſe of the temperament of inirritability; deſoribed in Sect. XXXI. 
occur at the ſame time; which will thus addat the ee of the 
pulſe and to the danger of the diſeaſe, » 2 1 [1 . 1 
III. I. A certain degree of heat is neceſſary to muſbuhur meta 
and is, in conſequence, eſſential to life. This is obſerved in thoſe ani- 
mals and inſects Which paſs the oold ſeaſon in a torpid ſtate, and which 
revive on being warmedl by the fire; This neceſſary ſtimulus of heat 
has two ſources; one from the fluid atmoſphere of heat, in which all 
things are immerſed, and the other from the internal combinations of 
the particles, which form the various fluids,” which are produced in 
the extenſive ſyſtems: of the glands. When either the external heat, 
which ſurrounds us, or the daten production of i ſg becomes OTE 
to à certain degree, the pain of cold is perceived. A 
This pain of «cold is experienced moſt ſenſibly _ our - tooth; Jobs 
ice is held in the mouth; or by our whole ſyſtem after having been- 
previouſly accuſtomed to much warmth. It is probable, that this 
pain does not ariſe from the mechanical or chemical effects of a defi- 
cieney of heat; but that, like the organs of ſenſe by which we per- 
cetve hunger and thirſt, this ſenſe of heat ſuffets pain, when the ſtimu- 
Aus of its object is wanting to excite the irritative motions of the or- 
gan; that is, when the ſenſorial power becomes too much accumu- 
jated in the quieſcent fibres. See Sect. XII. 5. 3. Fer as the pe- 
riſtaltic motions of the ſtomach are leſſened, when the pain of hunger 
18 great, ſd the action of the cutaneous capillaries are leſſened during 
the pain of cold; às appears by the paleneſs of the Ts! as 28 2 
5 Ns Sect. XIV. 6. on the production of ideas. 
The pain in the ſmall of the back and forehead in the cold fits of 
the ague, in neryous hemicrania, and in hyſteric paroxyſms, when all 
the irritative motions are' much impaired, ſeems to, ariſe from this 
 eauſe; the veſſels of theſe membranes or muſcles become torpid by 
their i irritative aſſociations with other parts 12 the body, and thence 
e | 75 ” produce 


n 
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produce leſs of theit accuſtomed ſecretions, and in conſequence leſs 
heat is evolved, and they experience the pain of cold; which cold- 
neſs may often be felt by the hand applied upon the affected part. 
2. The importance of a greater or leſs deduction of heat from the 
ſyſtem will be more eaſy to comprehend, if we firſt conſider the great 
expenſe of ſenſorial power uſed in carrying on the vital motions ; 
that is, which circulates, abſorbs, ſecretes, acrates, and elaborates the 
whole maſs of fluids with unceaſing aſſiduity. The ſenſorial power, 
or ſpirit of animation, uſed in giving perpetual and ſtrong motion to 
the heart, which overcomes the elaſticity and vis inertiæ of the whole 
arterial ſyſtem ; next the expenſe of ſenſorial power in moving with 
great force and velocity the innumerable trunks and ramifications of 
the arterial ſyſtem ; the expenſe of ſenſorial power in circulating the 
whole maſs of blood through the long and intricate intortions of the 
very fine veſſels, which compoſe the ds and capillaries; then the 
expenſe of ſenſorial power in the exertions of the abſorbent extremi- 
ties of all the laQteals, and of all the lymphatics, which open their 
mouths on the external ſurface of the ſkin, and on the internal ſur- 
faces of every cell or interſtice of the body; then the expenſe of ſen- 
| ſorial power in the venous abſorption, by which the blood is received 
from the capillary veſſels, or glands, where the arterial power ceaſes, 
and is drank up, and returned to the heart; next the expenſe of ſen- 
ſorial power uſed by the muſcles of reſpiration in their office of perpetu- 
| Ny expanding the bronchia, or air-veſlels, of the lungs ; and laſtly in 
the unceaſing periſtaltic motions of the ſtomach and whole ſyſtem of 
inteſtines, and in all the ſecretions of bile, gaſtric juice, mucus, per- 
ſpirable matter, and the various excretions from the ſyſtem. If we 
conſider the ceaſeleſs expenſe of ſenſorial power thus perpetually em- 
ployed, it will appear to be much greater in a day than all the volun- 
tary exertions of our muſcles and organs of ſenſe conſume in a week; 
and all this without any ſenſible fatigue ! Now, if but a part of theſe: 
2 vital motions are e impeded, or totally ſtopped tor but a ſhort time, we 
| gain 
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gain an idea, that there muſt be a great accumulation of ſenſorial 


power; as its Production in theſe organs, which are ſubject to perpe- 

ell tual activity, is continued n their ann n in x:conſe- , 
quence accumulate. 

Wbile, on the contrary, n win} alt b 

by increaſe of ſtimulus without a proportionaliy - increaſed production 

of ſenſorial power in the brain, it is evident, that a great deficiency of 

ere be ed muſt ſoon follow, as in fevers; whereas the 


locomotive muſcles, which act only by intervals, are neither liable to 


5 20 great accumulation of ſenſorial power during their times of inacti- 
wity, nor to ſo great an exhauſtion of it during their tines of action. 

Thus, on going into a very cold bath, ſoppele at 33 degrees of 
heat on Fahrenheit's ſcale, the action of the ſubeutaneous Lipittaries, or 

glands, and of the mouths of the cutaneous abſorbents is diminifhed, 
or ceaſes for a time. Hence leſs or no blood paſſes theſe capillaries, 
and paleneſs ſucceeds. But ſoon after emerging from the 'bath, a 
more 'florid colour and a greater degree of heat is generated on the 
kin than was poſſeſſed before immerſion; for the capillary glands, | 
after this quieſcent ſtate, occaſioned by the want of ſtimulus, become 
more irritable than uſual to their natural flimuli, owing to the accu- 
mulation of ſenſorial power, and hence a greater quantity of blood is 
tranſmitted through them, and a greater ſecretion of -perfpirable mat- 
ter; and, in conſequence, a greater degree of heat ſucceeds. During 
the continuance in cold water the breath is cold, and the act of re- 
ſpiration quick and laborious z which have generally been aſcribed to 
the obſtruction of the circulating fluid by a ſpaſm of the cutaneous 
"veſſels, and by a conſequent accumulation of blood in the lungs, oc- 
cafioned by the preſſure as well as by the coldneſs of the water. This 
is not a fſatisfaQtory account of this curious phenomenon, ſince at this 
Aime the whole circulation is leſs, as appears from the ſmallneſs of the 
pulſe and coldneſs of the breath; which ſhew that leſs blood paſſes 
through the lungs in a * time; the ſame laborious breathing 
imme- 


. 
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immediately occurs when the paleneſs of the ſkin 1s produced by fear, 
where no external cold or preſſure are applied. 

The minute veſſels of the bronchia, through which the blood paſſes 
from the arterial to the venal ſyſtem, and which correſpond with the 


"cutaneous capillaries, have frequently been expoſed to cold air, and 


become quieſcent along with thoſe of the ſkin ; and hence their mo- 
tions are ſo aſſociated together, that when one is affected either with 
quieſcence or exertion, the other ſympathizes with it, according to 
the laws of irritative aſſociation. See Sect. ao 1. on hæmor- . 
rhages. 


Beſides the quieſcence of the minute veſſels of the 1 there are 


many other ſyſtems of veſſels which become torpid from their irrita- 


tive aſſociations with thoſe of the ſkin, as the abſorbents of the blad- 
der and inteſtines ; whence an evacuation of pale urine occurs, when 
the naked ſkin is expoſed only to the coldneſs of the atmoſphere ; and 
ſprinkling the naked body with cold water is known to remove even 


pertinacious conſtipation of the bowels. From the quieſcence of 


ſuch extenſive ſyſtems of veſſels as the glands and capillaries of the 


ſkin, and the minute veſſels of the lungs, with their various abſorb. 


ent ſeries of veſſels, a great accumulation of ſenſorial powers is occa- 
ſioned; part of which is again expended in the increaſed exertion of 
all theſe veſſels, with an abiverſal glow of heat in conſequence of 
this exertion, and the remainder of it adds vigour to both the vital and 
voluntary exertions of the whole day. 

If the activity of the ſubcutaneous veſſels, and of thoſe with which 
their actions are aſſociated, was too great before cold immerſion, as in the 
Hot days of ſummer, and by that means the ſenſorial power was previ- 
_ ouſly diminiſhed, we ſee the cauſe why the cold bath gives ſuch preſent 
ſtrength; namely, by ſtopping the unneceſſary activity of the ſubcu- 
taneous veſſels, and thus preventing the too great exhauſtion of ſen- 
ſorial power; which, in metaphorical dite has been called bracing 


the ſyſtem ; which is, however, a mechanical term, only applicable 


* 
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to drums, or muſical firings : as on the contrary the word relaxa- 
tion, when applied to living animal bodies, can only mean too ſmall: 
a a quantity of ſtimulus, or too ſmall a quay of ſenſorial * as 
; explained 1 in Set. XII. . 
3. This experiment of cold bathing g preſents us with a Guide fe- 
ver- fit; for the pulſe is weak, ſmall, "Ind quick during the cold im- 
merſion; and becomes ſtrong, full, and quick during the ſubſequent 
glow of heat; till in a few minutes theſe * ee and the 
temporary fever ceaſes. 
In thoſe conſtitutions where the TRA of 1nd or of 8 
ty, is greater than natural, the coldneſs and paleneſs of the ſkin with 
the quick and weak pulſe continue a long time after the patient leaves 


the bath; and the ſubſequent heat approaches by unequal fluſhings,. 
and he feels himſelf diſordered for many hours. Hence the bathing 
in a cold ſpring of water, where the heat is but forty-eight degrees on. 
Fahrenheit's thermometer, much diſagrees with thoſe of weak or inirri- 
table habits. of body; who poſſeſs ſo little ſenſorial power, that they 
cannot without injury bear to have it diminiſhed. even for a ſhort 
time; but who can nevertheleſs bear the more temperate coldneſs: 
of Buxton bath, which is about eighty degrees of heat, and which 
ſtrengthens them, and. makes them by habit leſs liable to great quieſ- 
cence from ſmall variations of cold, and thence leſs liable to be diſor- 
dered by the unavoidable accidents of life. Hence it appears, why 
people of theſe inirritable- conſtitutions, which is another expreſſion. 
for ſenſorial deficiency, are often much injured by bathing in a cold. 
ſpring of water; and why they thould continue but a very ſhort time 
in baths, which are colder than their bodies; and ſhould gradually 1 in- 
creaſe both the degree of coldneſs of the water, and the time of their 
cContinuance in it, of they would obtain ſalutary effects from cold im- 
merſions. See Sect. XII. 2. 1. 0 


On the other hand in all caſes where the heat of the external ſur-- 


| - face of the body, or of the internal ſurface of the lungs, i is greater than. 


2 RE natural, 
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natural, the uſe of expoſure to cool air may be deduced. In fever- 
fits attended with ſtrength, that is with great quantity of ſenſorial 
power, it removes the additional ſtimulus of heat from the ſurfaces 
above mentioned, and thus prevents their exceſs of uſeleſs motion ; 
and in fever-fits attended with debility, that is with & deficiency of 
the quantity of ſenſorial power, it prevents the great and dangerous 
waſte of ſenſorial power expended in the unneceffary increaſe of the 
aCtions of the glands and capillaries of the ſkin and lungs. i 
4. In the Bünde manner, when any one is long expbſed to very cold 
air, a quieſcence is produced of the cutaneous and pulmonary ca- 
pillaries and abſorbents, owing to the deficiency of their uſual ſtimu- 
lus of heat; and this dliefbence of ſo great a quantity of veſſels af- 
_ feQs, by irritative aſſociation, the whole adſorbent and glandular ſyſ- 
tem, which becomes in a greater or leſs e quieſcent, and a cold 
fit of fever is produced. 555 * 
If the deficiency of the ſtimulus of heat is very g oreat, the quieſ- 
cence becomes ſo general as to extinguiſh life, as in thoſe who are fro- 


Zen to death. 
If the deficiency of heat be in leſs degree, but yet ſo great as in 


ſome meaſure to diſorder the ſyſtem, and ſhould occur the ſacceeding 
day, it will induce a greater degree of quieſcence than before, from 
its acting in concurrence with the period of the diurnal carcle of ac- 
tions, explained in Sect. XXXVI. Hence from a ſmall beginning a 
greater and greater degree of quieſcence may be induced, till a com- 
plete fever- fit is formed; and which will continue to recur at the pe- 


riods by which it was produced. See Sect. XVII. 3. 6. 


If the degree of quieſcence occaſioned by defect of the ſtimulus of 
heat be very great, it will recur a ſecond time by a ſlighter cauſe, than 
that which firſt induced it. If the cauſe, which induces the ſecond 
it of quieſcence, recurs the ſucceeding day, the quotidian fever 1s pro- 
duced ; if not till the alternate day, the tertian fever; and if not till 
after ſeventy-two hours from the firſt fit of quieſcence, the quartan 

332 fever 
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fever is ea This Jaſt kind of fever recurs leſs frequently than 
the other, as it is a diſeaſe only of thoſe of the temperament of aſſoci- 
ability, as mentioned in Sect. XX XI. ; for in other conſtitutions the 

| capability of forming a habit ceaſes, before the new cauſe of quieſcence 

is again applied, if that. does not occur ſooner than in e ogg 

5 hours. Dy 7 1 ; 
And hence thoſe "21 whoſs cauſe is n cold air of the night er 

morning, are more liable to obſerye the ſolar day in their periods.; 
while thoſe from other cauſes frequently obſerve the lunar day in 
their periods, their paroxyſms een near an an later eee day, 

as explained in Sect. XXXVI. 

IV. Another frequent cauſe of the cold fits of FTE is the defect of f 

the ſtimulus of diſtention. The whole arterial ſyſtem would appear, 
by the experiments of Haller, to be irritable by no other ſtimulus, and 

the motions of the heart and alimentary canal are certainly in ſome 

_ meaſure dependant on the ſame cauſe. See Sect. XIV. 7. Hence 
there can be no wonder, that the diminution of diſtention ſhould fre- 
quently induce we * 01:7 rag which 3 the mene ** fe- 
ver- fits. 

M-nſieur Leiutaud has wdicioully mentioned the hiGthncy of the 
quantity of blood amongſt the cauſes of diſeaſes, which he ſays is fre- 
quently evident. in diſſections: fevers are hence brought on by great 

hemorrhages, diarrhoeas, or other evacuations; or from the continued. 
uſe of diet, which contains but little nouriſhment ; or from the exhauſ- 
tion occaſioned by violent fatigue, or by thoſe chronic diſeaſes in 

which the digeſtion is much impaired ; as where the ſtomach has 
been long affected with the gout or ſchirrus; or in the paralyſis of 
the liver, as deſcribed: in Sect. XXX. Hence a paroxyſm of gout is 
liable to recur on bleeding or purging ;. as the torpor of ſome viſcus, 

' which precedes the inflammation of the foot, is thus induced by the 

want of the ſtimulus. of diſtention. And hence the extremities of 

the body, as. the noſe. ny "RY, are more aud to become cold, 

: when 
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when we have long abſtained from food; and hence the pulſe is in- 
.creaſed both in ſtrength and velocity above the natural ſtandard after 
a full meal by the ſtimulus of diſtention. 
However, this ſtimulus of diſtention, like the ſtimulus of hear 
above deſcribed, though it contributes much to the due action not only 
of the heart, arteries, and alimentary canal, but ſeems neceſſary to the 
proper ſecretion of all the various glands; yet perhaps it is not the 
ſole cauſe of any of theſe numerous motions : for as the lacteals, cu- 
taneous abſorbents, and the various glands appear to be ſtimulated into 
action by the peculiar pungency of the fluids they abſorb, ſo in the 
inteſtinal canal the pungency of the digeſting aliment, or the acri- 
mony of the faeces, ſeem to contribute, as well as their bulk, to pro- 


mote the periſtaltic motions ; and in the arterial ſyſtem, the mo- 


mentum of the particles of the circulating blood, and their acrimony, 
ſimulate the arteries, as well as the e occalioned by it. 
Were the pulſe is ſmall this defect of diſtention is preſent, and con- 
tributes much to produce the febris irritativa pulſu debili, or irritative 
fever with weak pulſe, called by modern writers nervous fever, as a 
prediſponent cauſe. See Sect. XII. 1. 4. Might not the transfuſion 
of blood, ſuppoſe of four ounces daily from a ſtrong man, or other 
healthful animal, as a ſheep or an aſs, be uſed in the carly ſtate of ner- 
vous or putrid fevers with great proſpe& of ſucceſs? h 
V. The defect of the momentum of the particles of the circu- 
lating blood is another cauſe of the quieſcence, with which the cold 
fits of fever commence. This. ſtimulus. of the momentum of the 
: _ progreſſive particles of the blood does not act over the whole body 
like thoſe of heat and diſtention above deſcribed, but is confined to the 
- arterial fyſtem; and differs from the ſtimulus of the diſtention of the 
blood, as much as the vibration of the air does from the currents of 


341. Thus are the different organs of our bodies ſtimulated by four 


different mechanic properties of the external world: the ſenſe of 
touch by, the preſſure of ſolid bodies ſo as to diſtinguiſh their figure; 
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the muſcular ſyſtem by the diſtention, which they occaſion ; the | in- 
ternal ſurface of the arteries, by the momentum of their moving par- 


ticles; and the auditory nerves, by the vibration of them: and theſe 


four mechanic properties are as different from each other as the vari- 


ous chemical ones, which are adapted t to the 1 numerous rpg and to 


the other organs of ſenſe. 

2. 'The momentum of the bee particles of blood i is com- 
pounded of their velocity and their quantity of matter: hence what- 
ever circumſtances diminiſh either of theſe without proportionally in- 
creaſing the other, and without ſuperadding either of the general ſti- 
muli of heat or diſtention, will tend to produce a quieſcence of the ar- 
terial ſyſtem, and from thence of * the other i irritative motions, _— 
are connected with it. = e 

Hence in all thoſe endes or diſcaſes where the blood con- 
tains a greater proportion of ſerum, which is the lighteſt part of its 


compoſition, the pulſations of the arteries are weaker, as in nervous 


fevers, chloroſis, and hyſteric complaints; for in theſe caſes the mo- 
ment um of the progreſſive particles of blood is leſs : and hence, where 
the denſer parts of its compoſition abound, as the red part of it, or the 
coagulable lymph, the arterial pulſations are ones.) as in thoſe of 


robuſt health, and in inflammatory diſeaſes. 
That this ſtimulus of the momentum of the particles of the circu- 


lating fluid is of the greateſt conſequence to the arterial action, appears 


from the experiment of injecting air into the blood veſſels, which ſeems 


to deſtroy animal life from the want of this ſtimulus of momentum ; 
for the diſtention of the arteries is not diminiſhed by it, it poſſeſſes no 
corroſive A Gd and is leſs liable to repaſs the valves than the blood 
itſelf; ſince air-valves in all machinery require much leſs accuracy of 
cConſtruction than thoſe which are oppoſed to water. 

3. One method of increaſing the velocity of the blood, and in con- 
ſequence the momentum of its particles, is by the exerciſe of the 
. or ” the en of its ſurface: ſo, on the contrary, too great 

454 - | indolence 


\ 
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indolence contributes to decreaſe this ſtimulus of the momentum of 
the particles of the circulating blood, and thus tends to induce quieſ- 
- cence ; as is ſeen in hyſteric caſes, and chloroſis, and the other diſeaſes 
of ſedentary people. 

© 4+ The velocity of the particles of the blood in certain circum- 
ſtances is increaſed by veneſection, which, by removing a part of it, 

_ diminiſhes the reſiſtance to the motion of the other part, and hence the 


1 momentum of the particles of it is increaſed. This may be eaſily un- 
derſtood by conſidering it in the extreme, ſince, if the reſiſtance was 


greatly increaſed, ſo as to overcome the propelling power, there could 
be no velocity, and in conſequence no momentum at all. From this 


circumſtance ariſes that curious phænomenon, the truth of which I 


have been more than once witneſs to, that veneſection will often in- 
ſtantaneouſly relieve thoſe nervous pains, which attend the cold pe- 
riods of hyſteric, aſthmatic, or epileptic diſeaſes; and that even where 
large doſes of opium have been in vain exhibited. In theſe caſes the 
pulſe becomes ſtronger after the bleeding, and the extremities regain 
their natural md ; and an . then given acts with much more 
certain effect. 
VI. There is another cauſe, which ſeems occaſionally to induce” 
quieſcence into ſome part of our ſyſtem, I mean the influence of the 


ſun and moon; the attraction of theſe luminaries, by decreaſing the 


_ gravity of the particles of the blood, cannot affect their momentum, 
as their vis inertiæ remains the ſame; but it may nevertheleſs pro- 
duce ſome chemical change in them, becauſe whatever affe&s the ge- 
neral attractions of the particles of matter may be ſuppoſed from ana- 
logy to affect their ſpecific attractions or affinities : and thus the ſtimu- 
lus of the particles of blood may be diminiſhed, though not their mo- 
mentum. As the tides of the ſea obey the ſoothing and northing of 
the moon (allowing for the time neceſſary for their motion, and the 
obſtructions of the ſhores), it is probable, that there are alſo atmoſphe- 
rie tides on both ſides of the earth, which to the inhabitants of ano- 


ther: 
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ther planet RM ſo defle& the light as to reſemble the ring of Sa- 
turn. Now as theſe tides of water, or of air, are raiſed by the dimi- 
nution of their gravity, it follows, that their preſſure on the ſurface 
of the earth is no greater than the preſſure of the other parts of the 
ocean, or of the atmoſphere, where no ſuch tides exiſt; and there- 
fore that they cannot affect the mercury in the barometer. In the 
ſame manner, the gravity of all other terreſtrial bodies is diminiſhed 
at the times of the ſouthing and northing of the moon, and that in a 
greater degree: when this coincides with the ſouthing and northing of 
the ſun, and this in a ſtill greater degree about the times of the equi- 
noxes. This decreaſe of the gravity "of all bodies during the time the 
moon paſſes our zenith or nadir might poſſibly be ſhewn by the 
flower vibrations of a pendulum, compared with a ſpring clock, or 
with aſtronomical obſervation. Since a pendulum of a certain length 
moves ſlower at the line than near the poles, becauſe the gravity be- 
ing diminiſhed and the vis inertiz continuing the fame, the motive 
power is leſs, but the reſiſtance to be overcome continues the ſame. 
The combined powers of the lunar and ſolar attraction is eſtimated by 
Sir Iſaac Newton not to exceed one 7,868,8 goth. part of the power of 
_ gravitation, which ſeems indeed but a ſmall circumſtance to produce 
any conſiderable effect on the weight of ſublunary bodies, and yet this 
is ſufficient to raiſe the tides at the equator above ten feet high; and 
if it be conſidered, what ſmall impulſes of other bodies produce their 
effects on the organs of ſenſe adapted to the perception of them, as of 
vibration on the auditory nerves, we ſhall ceaſe to be ſurpriſed, that 
ſo minute a diminution in the gravity of the particles of blood ſhould 
ſo far affect their chemical changes, or their ſtimulating quality, as, 
joined with other e ſometimes to grades: the ei of 
Ane. e 
Add to this, that if the iel ns aan a var! Gal ores 

of quieſcence at firſt, and if that recurs at certain periods even with 
leſs power to produce n than at firſt, yet the quieſcence will 


daily 
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daily increaſe by the acquired habit acting at the ſame time, till at 
length ſo great a degree of quieſcence is induced as to produce 
phrenſy, canine madneſs, epilepſy, hyſteric pains, or cold fits of fever, 
inſtances of many of which are to be found in Dr. Mead's work on 
this ſubject. The ſolar influence alſo appears daily in ſeveral diſ- 
eaſes; but as darkneſs, filence, fleep, and our periodical meals mark 
the parts of the ſolar circle of actions, it is ſometimes dubious to which 
of theſe the periodical returns of theſe diſeaſes are to be aſcribed. 

As far as I have been able to obſerve, the periods of inflammatory 
diſeaſes obſerve the ſolar day; as the gout and rheumatiſm have their 
greateſt quicſcence about noon and midnight, and their exacerbations 
ſome hours after; as they have more frequently their immediate cauſe 
from cold air, inanition, or fatigue, than from the effects of lunations ; 
whilſt the cold fits of by ſteric patients, and thoſe in nervous fevers, 
more frequently occur twice a day, later by near half an hour each 
time, according to the lunar day; whilſt ſome fits of intermittents, 
which are undiſturbed by medicines, return at regular ſolar periods, 
and others at lunar ones; which may, probably, be owing to the dif- 
ference of the periods of thoſe external circumſtances of cold, inani- 
tion, or lunation, which immediately cauſed them. 

We mult, however, obſerve, that the periods of quieſcence and ex- 
acerbation in diſeaſes do not always commence at the times of the ſy- 
zvygies or quadratures of the moon and ſun, or at the times of their 
paſſing the zenith or nadir ; but as it is'probable, that the ſtimulus of 
the particles of the circumfluent blood is gradually diminiſhed from 
the time of the quadratures to that of the ſyzygies, the quieſcence 
may commence at any hour, when, co-operating with other cauſes of 
quieſcence, it becomes great enough to produce a diſeaſe : afterwards 
it will continue to recur at the ſame period of the lunar or ſolar influ- 
ence; the ſame cauſe operating conjointly with the acquired habit, 
that is with the catenation of this new motion with the diſſevered 
links of the lunar or folar circles of animal action. 


30 e 
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In this manner the periods of menſtruation obey the lunar month 
with great exactneſs in healthy patients (and perhaps the vene- 
real orgaſm in brute animals does the ſame), yet theſe periods do not 
commence either at the ſyzygies or quadratures of the lunations, but 
at whatever time of the lunar periods they begin, they obſerve *. 
ſame in their returns till ſome greater cauſe diſturbs them. 

Hence, though the beſt way to calculate the time of the . 
returns of the paroxyſms of periodical diſeaſes is to count the number 
of hours between the commencement of the two preceding fits, yet 
the following obſervations may be worth attending to, when we en- 
deavour to prevent the returns of maniacal or en diſeaſes; whoſe 
periods (at the beginning of them eſpecially) frequently obſerve the 
. of the moon and ſun, and particularly about the equinox. 

The greateſt of the two tides happening in every revolution of the 
moon, is that when the moon approaches neareſt to the zenith or na- 
dir; for this reaſon, while the ſun is in the northern ſigns, that is during 
the vernal and ſummer months, the greater of the two diurnal tides 
in our latitude is that, when the moon is above the horizon; and when 
the ſun is in the ſouthern ſigns, or during the autumnal and winter 
months, the greater tide is that, which ariſes when the moon is below 
the horizon: and as the fun approaches ſomewhat nearer the earth in 
winter than in ſummer, the greateſt equinoctial tides are obſerved to be 
a little before the vernal equinox, and a little after the autumnal one. 
Do not the cold periods of lunar diſeaſes commence a few hours be- 
fore the ſouthing of the moon during the vernal and ſummer months, 
and before the northitiy of the moon during the autumnal and winter 
months? Do not palſies and apoplexies, which occur about the equi- 
noxes, happen a few days before the vernal equinoctial lunation, and 
after the autumnal one? Are not the periods of thoſe diurnal diſ- 
eaſes more obſtinate, that commence many hours before the ſouthing 
or northing of the moon, than of thoſe which - commence at thoſe 
times Are not thoſe and . more dangerous which 


1 1 " , | | COMmence- 
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commence many days before the ſyzygies of the moon, than thoſe 
which happen at thoſe times? dee Sect. XXXVI. on the n of 


diſeaſes, 
VII. Another very Wwe 508 of the cold fit of How is the 


| een of ſome of thoſe large congeries of glands, which compoſe 
the liver, ſpleen, or pancreas; one or rd which are frequently 


ſo enlarged in the autumnal intermittents as to be perceptible to the 
touch externally, and are called by the vulgar ague-cakes. As theſe 
glands are ſtimulated into action by the pee pungency of the 
fluids, Which they abſorb, the general cauſe of their quieſcence ſeems 
to be the too great inſipidity of the fluids of the body, co-operating 
perhaps at the ſame time with other general cauſes of quieſcence. 
Hence, in marſhy countries at cold ſeaſons, which have ſucceeded 
hot ones, and amongſt thoſe, who have lived on innutritious and un- 
ſtimulating diet, theſe agues are moſt frequent. The enlargement of 
theſe quieſcent viſcera, and the ſwelling of the præcordia in many 
other fevers, is, moſt probably, owing to the ſame cauſe z which may 
conſiſt in a general deficiency of the einen of ſenſorial power, as 
well as in the diminiſhed ſtimulation of the fluids; and when the 


quie ſcence of ſo great a number of glands, as conſtitute one of thoſe 


large viſcera, commences, all the other irntative motions are affected 
by their connection with it, and the cold fit of fever is produced. 
VIII. There are many other cauſes, which produce quieſcence of 
ſome part of the animal ſyſtem, as fatigue, hunger, thirſt, bad diet, 
diſappointed love, unwholeſome air, exhauſtion from evacuations, and 
many others; but the laſt cauſe, that we ſhall mention, as frequently 


4 Ip productive of cold fits of fever, is fear or anxiety of mind. The pains, 


which we are firſt and moſt generally acquainted with, have been pro- 
duced by defect of ſome ſtimulus; thus, ſoon after our nativity we 
become acquainted with the pain from the coldneſs of the air, from 
the want of reſpiration; and from the want of food. Now all theſe 
15 32 — by deſect of ſtimulus ate attended with quieſcence 
3 of 
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of the organ, and at the ſame time with a greater or leſs degree of 
quieſcence of other parts of the ſyſtem : thus, if we even endure the 
pain of hunger ſo as to miſs one meal inſtead of our daily habit of re- 
pletion, not only the periftaltic mot ions of the ſtomach and bowels are 
diminiſhed, but we are more liable to coldneſs of our extremities, as 
of our noſes, and ears, and feet, than at other times. f 
Now, as fear is originally excited by our having experienced pain, 
and is itſelf a painful affection, the ſame quieſcence of other fibrous 
motions accompany it, as have been moſt frequently connected with 
this kind of pain, as explained in Sect. XVI. 8. 1. as the coldnefs 
and paleneſs of the ſkin, trembling, difficult reſpiration, indigeſtion, 
and other ſymptoms, which contribute to form the cold fit of fevers. 
Anxiety is fear continued through a longer time, and, by producing 
chronical torpor of the mar. extinguiſhes life e by what is 
commonly termed a broken heart. 
IX. 1. We now ſtep forwards to conſider cas alu 3 
in conſequence of the quieſcence which begins the fits of fever. If 
by any of the circumſtances before deſcribed, or by two or more 
of them acting at the ſame time, a great degree of quieſcence is in- 
duced on any confiderable part of the circle of irritative motions, the 
whole claſs of them is more or leſs diſturbed by their irritative aſſocia- 
vie If this torpor be occaſioned by a deficient ſupply of ſenſorial 
power, and happens to any of thoſe parts of the ſyſtem, which are ac- 
ert to perpetual activity, as the vital motions, the torpor in- 
creaſes rapidly, becauſe of the great expenditure of ſenſorial power by 
the inceflant activity of thoſe parts of the ſyſtem, as ſhewn in No. 3. 2. 
of this Section. Hence a deficiency of all the ſecretions ſucceeds, and 
as animal heat is produced in proportion to the quantity of thoſe ſecre- 
tions, the coldneſs of the ſkin is the' firſt circumſtance, which. is at- 
tended to. Dr. Martin aſſerts, that ſome parts of his body were 
Warmer than natural in the cold fit of fever; but it is certain, that 
thoſe, which are uncovered, as the fingers, and noſe, and ears, are 


much: 
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much colder to the touch, and paler in appearance. It is poſſible, 
that his experiments were made at the beginning of the ſubſequent 
hot fits; which commence with partial diſtributions of heat, owing 
to ſome parts of the body regaining their natural irritability ſooner 
than. others. | to oye 1 
From the quieſcence of the ae capillaries a paleneſs of 
the ſkin ſucceeds, and a leſs ſecretion of the perſpirable matter; from 
the quieſcence of the pulmonary capillaries a difficulty of reſpiration 
ariſes ; and from the quieſcence of the other glands leſs bile, leſs gaſ- 
trie and pancreatic juice, are ſecreted into the ſtomach and enges, 
and leſs mucus and ſaliva are poured into the mouth; whence ariſes 
the dry tongue, coſtiveneſs, dry ulcers, and paucity of urine. From 
the quieſcence of the abſorbent ſyſtem ariſes the great thirſt, as 
leſs moiſture is abſorbed from the atmoſphere. The abſorption from 
the atmoſphere was obſerved by Dr. Lyſter to amount to eighteen 
ounces in one night, above what he had at the ſame time inſenſibly 


perſpired. See Langriſh. . On the fame account the urine is pale, 


though in ſmall quantity, for the-thinner part is not abſorbed from it.; 
and whas repeated ague- fits continue long, the legs ſwell from. the 
diminiſhed abſorption of the cellular FOI ogy | 
From the quieſcence of the inteſtinal canal a loſs of appetite nt 
bt eier proceed. From the partial quieſcence of the glandular 
viſcera a ſwelling and tenſion about the præcordia becomes ſenfible to 
the touch; which is occaſioned by the delay of the fluids. from the 
defect of venous or lymphatic abſorption. The pain of the forehead, 
and of the limbs, and of the ſmall of the back, ariſes from the quieſ- 
cence of the membranous faſcia, or muſcles of thoſe parts, in the 
fame manner as the ſkin becomes painful, when the veſſels, of which it 
is compoſed, become quieſcent from cold. The trembling in conſe- 
quence of the pain of coldneſs, the reſtleflneſs, and the yawning, and. 
etching of. the ac together with the ſhuddering, or rigours, are 
"IN | convulſive. 
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con vulftre motions; and will be explained amongſt the diſeaſes of vo- 
Witt, Seat. XXXIV. | 


| Sickneſs and vomiting is a frequent Gradient in the beginnings of 


fever-fits, the muſcular fibres of the ſtomach ſhare the general torpor 
and debility of the ſyſtem ; their motions become firſt leflened, and 
then ſtop, and then become retrograde; for the act of vomiting, like 
the globus hyſtericus and the borborigmi of hypocondriaſis, is always 
a ſymptom of debility, either from want of ftimulus, as in hunger; 
or from want of ſenſorial power, as after intoxication; or from ſym- 
pathy with ſome other torpid irritative motions, as in the cold fits of 
ague. See Sect. XII. 5. 5. XXIX. 11. and * 1. * where this 
act of vomiting is further explained. 
The fmall pulſe, which is faid * ſome writers to be flow at the 
cennes cement of ague- fits, and which is frequently trembling and 
intermittent, is owing to the quieſcence of the heart and arterial ſyſ- 
tem, and to the reſiſtance oppoſed to the circulating fluid from the 
inaQivity of all the glands and capillaries. - The great weakneſs and 
Inability to voluntary motions, with the inſenſibility of the extremi- 
ties, are owing to the general quieſcence of the whole moving ſyſtem ; 
of, perhaps, fimply to the deficient production of ſenſorial power. 

I all theſe ſymptoms are further increaſed, the quieſcence of all the 
muſcles, including the heart and arteries, becomes complete, and deat}: 
enſues. This is, moſt probably, the caſe of thoſe who are ſtarved to 
Heath with cold, and of thoſe who are ſaid to die in 3 from n 
fraiting on their frozen canals. 

2. As ſoon as this general quieſcence of the din ceaſes, either by 
the diminution of the cauſe, or by the accumulation of ſenſorial power, 
| {as in ſyncope, Sect. XII. 7. 1.) which is the natural confequence of 
previous quieſcence, the hot fit commences. Every gland of the 


body is now ſtimulated into ſtronger action than is natural, as its irri- 


tability ! is increaſed — eee of ſenſorial pee during its late 
N — | * 


% 


quicſcence, a ſuperabundance of all the ſecretions i is produced, and an 
increaſe of heat in conſequence of the increaſe of theſe ſecretions, 
The ſkin becomes red, and the perſpiration great, owing to the in- 
creaſed action of the capillaries during the hot part of the paroxyſm. 
Tt he ſecretion of perſpirable matter is perhaps greater during the hot 


alſo i 1s greater, it does not, ſtand on the ſkin in viſible drops: add to 
this, that the evaporation of it alſo is greater, from the increaſed heat 
of the {kin. But at the decline of the hot fit, as the mouths of the ab- 


ſorbents of the ſkin are expoſed to the cooler air, or bed-clothes, theſe 


their natural quantity : but the ſecerning veſſels for ſome time longer, 
being kept warm by the circulating blood, continue to pour out an in- 


action of the lymphatics. See Claſs I. 1. 2. 3. 


cold air, as above mentioned, they ceaſe to be excited into unnatural 
activity ſooner than the ſecretory veſſels, whoſe mouths are expoſed, 


to the warmth of, the blood: now, as the internal abſorbents ſympa-; 
thize with the external ones, theſe alſo, which during the hot. fit; . 
drank up the thinner part of the bile, or of other ſecrete 5 Avids, loſs b 
their increaſed activity before the gland loſes its increaſed. activity, at 


5 the decline of the hot fit; and the looſe dejections are produced from 
the ſame cauſe, that the increaſed perſpiration ſtands on the ſur- 


increaſed ſecretion. _... 
The urine during the * fit ; is in ſmall quantity * n both 


from a deficiency of the ſecretion and a deficiency of the abſorption... 
h During 
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fit than i in the ſweating fit which follows; but as the een of it 


veſſels ſooner loſe their iner caſed activity, and ceaſe to abſorb more than 


creaſed quantity of perſpirable matter, which now ſtands on the ſkin 
in large viſible drops; the exhalation of it alſo being leſſened by the 
greater coolneſs of the ſkin, as well as its. abſorption by the diminiſhed. 


The increaſed ſecretion of bile and of other fluids Wee into the 


inteſtines frequently induce a purging at the decline of the hot fit ; 1 
for as the external abſorbent veſſels have their mouths expoſed to the 5 


face of the ſkin, from the increaſed. ey: endet fooner than tha 
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During the hot fit it is in its uſual quantity, but very high coloured 
and turbid, becauſe a greater quantity had been ſecreted by the in- 
creaſed action of the kidnies, and alſo a greater quantity of its more 
aqueous part had been abſorbed from it in the bladder by the increaſed 
action of the abſorbents ; and. laſtly, at the decline of the hot fit it is 
in large quantity and leſs. coloured, or turbid, becauſe the abſorbent 
veſſels of the bladder, as obſerved above, loſe their increaſed action by 
ſympathy with the cutaneous ones ſooner than the ſecretory. veſſels 
of the kidnies loſe their increaſed activity. Hence the quantity = 
the ſediment, and the colour of the urine, in fevers, depend much 
on the quantity ſecreted by the kidnies, and the quantity abſorbed : 
from it again in the bladder: the kinds of ſediment, as the lateri- 
tious, purulent, mucous, or bloody ſediments, depend on other 
cauſes. It ſhould be obſerved, that if the ſweating be inereaſed by 
the heat of the room, or of the bed - clothes, that a paucity of turbid 
urine will continue to be produced, as the abſorbents of the bladder 
will have their activity increaſed by their ſympathy with the veſſels 
of the ſkin, for the wann ak. ſupplying, t es flud ene, in 805 
ſpiration. TN”, 
Tobe pulſe e rods 58 full owing to- 8 an irritabi- 
| lity of the heart and arteries, from the accumulation of ſenſorial 
power during their quieſcence, and to the quickneſs of the return of 
the blood from: the various glands and capillaries. This increaſed ac- 
tion of all the ſecretory veſſels does not occur very ſuddenly, nor uni- 
verſally at the ſame time. The heat ſeems to begin about the center, 
and to be diffuſed from thence irregularly to the other parts of the 
ſyſtem. This may be owing to the ſituation of the parts which firſt 
became quieſcent and cauſed the fever- fit, eſpecially when a hardneſs 
or tumour about the præcordia can be felt by the hand; and hence 
this part, in whatever viſcus it 1s ſeated, might 10 Ra ay to nn its 
n or increneen e | 2@ ble? 501. n 
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3. It muſt be here noted, that, by the increaſed quantity of heat, 
and of the impulſe of the blood at the commencement of the hot fit, 
a great. increaſe of ſtimulus is induced, and is now added to the in- 
creaſed irritability of the ſyſtem, which was occaſioned by its previ- 
dus quieſcence. This additional ſtimulus of heat and momentum of 
bs the blood augments the violence of the movements of the arterial and 
2 8 Slandular ſyſtem i in an increaſing ratio. Theſe violent exertions ſtill 
producing more heat and greater momentum of the moving fluids, 
till at length the ſenſorial power becomes waſted by this great ſtimu- 
Ius beneath its natural Mr, and 4 J w r the ye t to a ſe- 
ae cold fit. 8 
At length all theſe unnatural exertions pontaueodũ ſubſide with 
[7 ao incteaſed irritability that produced them; and which was itſelf 
. produced by the preceding quieſcence, in the ſame manner as the eye, 
on coming from darkneſs into day- light, in a little time ceaſes to be“ 
dazzled and pained, and en recovers its natural degree of 1 irri- 
- erg 
4.᷑. But if the increaſe of irritability, aka the ear ineteafe 
EE & the ſtimulus of heat and momentum, produce more violent exer- 
tions than thoſe above deſcribed ; great pain ariſes in ſome part of the 
moving ſyſtem, as in the membranes of the brain, pleura, or joints; 
and new motions of the veſſels are produced in conſequence of this 
pain, which are called inflammation ; or delirium or ſtupor ariſes; 
as explained in Sect. XXI. and XX XIII. : for the immediate effect is 
the fame, whether the great energy of the moving organs ariſes from 
an increaſe of ſtimulus or an increaſe of irritability ; TOY in the 
Former caſe the waſte of ſenſorial e leads to e at in the 
8 to ed | | 
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| X. Thoſe de 8 are a Freon a. 8550 whoſe 
actions are interrupted by ſleep, acquire leſs accumulation of ſenſo- 
rial power during their quieſcent ſtate, as the muſcles of / locomotion. 
In theſe muſoles after great exertion, that is, after great exhauſtion of 
ſenſorial power, the pain of fatigue enſues ; and during reſt there is a 
renovation of the natural quantity of ſenſorial power; but where the 
reſt; or quieſcence of the muſcle, is long continued, a quantity of ſen- 
ſorial power becomes accumulated beyond what is neceſſary; as ap- 
pears by the uneaſineſs occaſioned by want of exerciſe; and which in 
young animals is one cauſe exciting hem into en as 18 ſeen in the 
py of puppies and kittens. | 
But when thoſe muſcles, which are nk) to Ani . 
as thoſe of the ſtomach by the ſtimulus of food, thoſe of the veſſels 
of the ſkin by the ſtimulus of heat, and thoſe which conſtitute the 
arteries and glands by the ſtimulus of the blood, become for a time 
quieſcent, from the want of their appropriated ſtimuli, or by their aſ— 
ſociations with other quieſcent parts of the ſyſtem; a greater accu- 
mulation of ſenſorial power is acquired during their quieſcence, und a 
greater or quicker. dee. oy it is 2 ae 8 m * 
„ OY MGM | 
This nel of neee power fort dekrient bes, if it 
happens to the ſtomach from want of food, occaſions the pain of hun- 
ger; if it happens to the veſſels of the ſkin from want of heat, it o- 
caſions the pain of cold; and if to the arterial ſyſtem from the want 
of its adapted ſtimuli, many diſagreeable ſenſations are occaſioned, 
ſuch as are experienced in the cold fits of intermittent fevers, and are 
CAST a 7 ih | as 


as various, as there are glands or membranes in the ſyſtem, and are 
generally termed univerſal uneaſineſs. 

When the quieſcence of the arterial do; is not owing to defect 
of ſtimulus as above, but to the defective quantity of ſenſorial power, 
as in the commencement of nervous fever, or irritative fever with weak 
pulſe, a great torpor of this ſyſtem is quickly induced ; becauſe both 
the irritation from the ſtimulus of the blood, and the aſſociation of the 
vaſcular motions with each other, continue to excite the arteries into 


action, and thence quickly exhauſt the ill-ſupplied vaſcular muſcles ; 
for to reſt is death; and therefore thoſe vaſcular muſcles continue to 


proceed, though with feebler action, to the extreme of wearineſs or 


faintneſs: while nothing ſimilar to this affects the locomotive muſcles, 


55 whoſe actions are generally cauſed by volition, and not much ſubject 


either to irritation or to other kinds of aſſociations beſides the vo- 
luntary ones, except indeed when ow are excited by the laſh of 


ſlavery, 
In theſe . . which are bee to perpetual VI 
and thence liable to great accumulation of ſenſorial power during their 


quieſcence from want of ſtimulus, a great increaſe of activity occurs, 
either from the renewal of their accuſtomed ſtimulus, or even from 


much leſs quantities of ſtimulus than uſual. This increaſe of action 


© conſtitutes the hot fit of fever, which is attended with various in- 


__ creaſed ſecretions, with great concomitant heat, and general uneaſi- 

neſs The uneaſineſs attending this hot paroxyſm of fever, or fit 
of exertion, is very different from that, which attends the previous 
cold fit, or fit of quieſcence, and is frequently the cauſe of inflamma- 
tion, as in pleuriſy, which is treated of in the next ſection. 


A ſimilar effect occurs after the quieſcence of our organs of ſenſe; 5 


thoſe which are not ſubject to perpetual action, as the taſte and ſmell, 
are leſs liable to an exuberant accumulation of ſenſorial power after 
: their having for a time been inactive; but the eye, which is in per- 


2 rey 5 5 
4 AF 1 A 


Ster. XXXII. 10. DISEASES OF IRRITATION. 387 


2 D 2 petual 


— .. 


388 75 DISEASES; OF IRRITATION: Sec. XXIII. 1 to. 
petual action during the day, becomes dazzled, and liable. to inflam- 


mation after. 2 temporary quieſcence. . 
Where the previous quieſcence has been owing:h to a a defect of 70 
worin power, and not to a defect of ſtimulus, as in the irritative fever 
with weak pulſe, a ſimilar increaſe of activity of the arterial ſyſtem 
ſucceeds, either from the uſual ſtimulus of the blood, or from a ſti- 
mulus leſs than uſual; but as there is in general in theſe caſes of fe- 
ver with weak pulſe a deficiency of the quantity of the blood, the pulſe 
5 thy hot fit is weaker than in health, though it is ſtronger than in 
the cold fit; as explained in No. 2. of this ſection. But at the ſame 
time in thoſe fevers, where the defect of irritation is owing to the 
defect of the quantity of ſenſorial power, as well as to the defect of 
ſtimulus, another circumſtance occurs; which conſiſts in the partial 
diſtribution of it, as appears in partial fluſhings, as of the face or bo- 
| fon, While the extremities are cold; and in the increaſe of particular 
ſecretions, as of bile, ſaliva, inſenſible 27.436 popeng with n _ of 
the ſkin, or with partial ſweats, or Marre 
There are alſo many uneaſy ſenſations attending chels t ewesten ac- 
tions, which, like thoſe belonging to the hot fit of fever with ſtrong 
pulſe, are frequently followed by inflammation, as in ſcarlet fever; 
which inflammation is nevertheleſs accompanied with a pulſe weaker, 
though quicker, than the pulſe during the remiſſion or intermiſſion. 
| of the paroxyſms, though ſtronger than that of the previous cold fit. 
From henee I conclude, that both the cold and hot fits of fever are 
neceſſary conſequences of the perpetual and inceſſant action of the ar- 
terial and glandular fyſtem; ſince thoſe muſcular fibres and thoſe or- 
gans of ſenfe, which are moſt frequently exerted, become neceſſarily 
- moſt affected both with defect and accumulation of ſenſorial power: 
and that hence fever-fits are not an effort of nature to relieve herſelf, 
and that therefore they ſhould always be prevented or diminiſhed as 
much as. poffible, by any means b WP decreaſe the general or partial 
1 — e n TEE | Vaſcular 
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= - vaſcular actions, ben they are greater, or by increaſing them when 
they are leſs than in health, as deſcribed in Sect. XII. 6. 1. 
bs Thus have I endeavoured to explain, and I hope to the ſatisfaction 
of the candid and patient reader, the principal ſymptoms or circum- 
| ſtances of fever without the introduction of the ſupernatural power of 
fpaſm. To the arguments in favour of the doctrine of ſpaſm it may 
de ſufficient -to reply, that in the evolution of medical as well as of | 
dramatic om nn mags 
: A Nec Deus xc, niſi 6 gn vines wenn weak 
V | Hon. 
| 5 bi: 
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- SECT. xxxIin. 
DISEASES OF SENSATION, 


1 Motions excited by feyſation. Digeſtion. Generation. Pleaſure of exiſtence. 
 Hypochonariaciſm. 2. Pain introduced. Senſitive fevers of two kinds, 3. Two 
ſenſorial powers lin in ſenſitive fevers. Size of the blood. Nervous fevers 

-  diftinguiſhed from putrid ones. The ſeptic and antiſeptic theory. 4. Two kinds 

of delirium. 5. Other animals are leſs liable to delirium, cannot receive our con- 
taagious diſeaſes, and are leſs liable to madneſs. II. 1. Senſitive motions generated. 
2. Inflammation explained. 3. Its remote cauſes from exceſs of irritation, or of 
. irritability, not from thoſe pains which are owing to defett of irritation. New 
weſſels produced, and much heat. 4. Purulent matter ſecreted. 5. Contagion 
explained. 6. Received but once. 7. if common matter be contagious ? 8. Why 
ms contagions are received but once. 9. Why others may be received frequently. 
Contagions of ſmall-pox and meaſles 4 not aft at the ſame times. Two caſes of 
ſuch patients. 10. The blood from patients in the ſmall-pox will not inſect others. 
_ Caſes of children thus inoculated. The variolous contagion is not received into 
Ide blood. It acts by ſenſitive aſſociation between the ſtomach and ſkin. III. 1. - 
- "ſorption of ſolids and fluids. 2. Art of n Morriſcation at. 
eff een with Sd A in weak ns” . 


I. 1. AS many motions of this body are aden and continued by 
1 irritations, ſo others require, either conjunctly with theſe, or ſepa- 

rately, the pleaſurable or painful ſenſations, for the purpoſe of pro- 
ducing them with due energy. Amongſt theſe the buſineſs of di- 
geſtion ſupplies us with an inſtance: if the food, which we ſwallow, 
is not attended with agreeable ſenſation, it digeſts leſs perfectly; and 
if very diſagteeable ſenſation accompanies it, ſuch as a nauſeous idea, 
as | n * - 


= 


Srer. XXXIII. 1. DISEASES OF SENSATION. 3091 


or very diſguſtful taſte, the digeſtion becomes impeded; or retrograde 
motions of the ſtomach and ceſophagus ſucceed, and the food is 
ejected. | TNT 
The buſineſs of generation And ſo much on agrecable ſenſation, 
that, where the object is diſguſtful, neither voluntary exertion nor irri- 
tation can effect the purpoſe ; which is alſo liable to be interrupted by 
the pain of fear or baſhfulneſs. | 
Beſides the pleaſure, which attends the! irritations GE by the 
objects of luſt and hunger, there ſeems to be a ſum of pleaſurable af- 
fection accompanying the various ſecretions of the numerous glands, 
which conſtitutes the pleaſure of life, in contradiſtinction to the te- 
dium vitæ. This quantity or ſum of pleaſurable affection ſeems to 
contribute to the due or energetic performance of the whole move- 
able ſyſtem, as well that of the heart and arteries, as of digeſtion 
and of abſorption ; ſince without the due quantity of pleaſurable ſenſa- 


tion, flatulency and hypochondriacifm affect the inteſtines, and a lan- 


guor ſeizes the arterial pulſations and ſecretions; 3 AS occurs in great 
and continued anxiety of the mind. 

2. Beſides the febrile motions occaſioned by ating deſcribed i in 
Sect. XXXII. and termed irritative fever, it frequently happens that 
pain is excited by the violence of the fibrous contractions; and other 
new motions are then ſuperadded, in conſequence of ſenſation, which 
ve ſhall term febris ſenſitiva, or ſenſitive fever. It muſt be obſerved, 
that moſt irritative fevers begin with a decreaſed exertion of irritation, 
owing to defect of ſtimulus ; but that on the contrary the ſenſitive 
fevers, or inflammations, generally begin with the increaſed exertion 
of ſenſation, as aid in Sect. XXXI. on temperaments: for 
though the cold fit, which introduces inflammation, commences with 
decreaſed irritation, yet the inflammation itſelf commences in the hot 
fit during the increaſe of ſenſation. Thus a common puſtule, or 
phlegmon, in a part of little ſenſibility does not excite an inflamma- 
tory fever: but if the ſtomach, inteſtines, or the tender ſubſtance 

5 beneath 
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beneath the nails, be injured, great ſenſation is produced, and the 

whole ſ yſtem i 15 thrown into that kind of exertion which confiitiites 5 

inflammation. 5 IN 

TFTheſe ſenſitive fevers, like the irritative ones, reſolve FOO 
into thoſe with arterial ſtrength, and thoſe with arterial debility, that 
is with:exceſs-or defect of Ranltis power; theſe may betermed the 
febris ſenſitiva pulſu forti, ſenſitive fever with ſtrong pölſe, which is 

the ſynocha, or inflammatory fever; and the febris ſenſitiva pulſu . 

bili, ſenſitive fever with ade ge Which! 18 the typhus n or 7 

| pan fever of ſome writers. a 
3. The inflammatory reist Wien ure Here teimed ſeal itive fe- 
vers with: ſtrong: pulſe, are generally attended with ſome topical in- 
flammation, as pleuriſy, peripneumony, or rheumatiſm; which diſ- 
65 tinguiſhes them from irritative fevers with ſtrong” pulſe. The 
pulſe is ſtrong, quick, and full; for in this fever there is great irri- 
tation, as well as great ſenſation, employed i in moving the arterial” 

2 yſten. The e, or coagulable lymph, which appears on the blood, 

1s probably an increaſed ſecretion from the inflamed internal lining of 

the Whole arterial ſyſtem, the thinner part being taken FEY, by: the 
| mee abſorption of the inflamed lymphaties. 

The ſenſitive fevers with weak pulſe, which are termed putrid or 
malignant fevers, are diſtinguiſhed from irritative fevers with weak 
pulſe; called nervous fevers, deſcribed in the laſt ſection, as the for- 
mer conſiſt of inflammation joined with debility, and the latter of de- 
dility alone. Hence there is greater heat and more florid colour of 

the ſkin in the former, with petechiæ, or purple ſpots, and aphthæ, 
or ſloughs in the throat, and generally with previous contagion. 
When animal matter dies, as a ſlough in the throat, or the morti- 
fied part of à carbuncle, if it be kept moiſt and warm, as during its | 
adheſion to a living body, it will ſoon' putrify. This, and the origin 


— 


oOodf contagion from putrid animal ſubſtances, ſeem to have 9880 file 
5 to the e and * theory'e of theſe fevers. 
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The matter in puſtules and ulcers is thus liable to become putrid, 
0 to produce microſcopic animalcula ; the urine, if too long re- 


tained, may alſo gain a putreſcent ſmell, as well as the alvine feces ; 


but ſome writers have gone ſo far as to believe, that the blood itſelf 
in theſe fevers has ſmelt putrid, when drawn from the arm of the pa- 
tient: but this ſeems not well founded; ſince a ſingle particle of putrid 
matter taken into the blood can produce fever, bow can we conceive 

that the whole maſs could continue a minute in a putrid ſtate without 
deſtroying life? Add to this, that putrid animal ſubſtances give up 
air, as in gangrenes; ; and that hence if the blood was putrid, air 
ſhould be given out, which in the blood. veſſels is known to occaſion 
immediate death. 
In theſe ſenſitive fevers 3 ſtrong 1 (or inflarnnations) 13 
are two: ſenſorial faculties concerned in producing the diſeaſe, viz. ir- 
ritation and ſenſation ; and hence, as their combined action is more 
violent, the general quantity of ſenſorial power becomes further ex- 
hauſted during the exacerbation, and the ſyſtem more rapidly weak 

ened than in irritative fever with ſtrong pulſe ; where the ſpirit of 

animation is weakened by but one mode of its exertion : ſo that this 
febris ſenſitiva pulſu forti (or inflammatory fever, ) may be conſidered 
as the febris irritativa pulſu forti, with the addition of inflammation; 
and the febris ſenſitiva pulſu debili (or malignant fever) may be con- 


ſidered as the febris irritativa pulſu debili (er nervous fever}, with the 


addition of inflammation. | 

4c. In theſe putrid or malignant fevers a deficiency of abt ac- 
companies the increaſe of ſenſibility; and by this waſte of ſenſorial 
power by the exceſs of ſenſation, Which was already too ſmall, ariſes 


tte delirium and ſtupor which ſo perpetually attend theſe inflamma- 


tory fevers with arterial debility. In theſe caſes the voluntary power 
firſt ceaſes to act from deficiency of ſenſorial ſpirit; and the ſtimuli 
from external bodies have no effect on the exhauſted ſenſorial power, 
and a delirium like a dream is the conſequence. At length the in- 
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ternal ſtimuli ceaſe to excite ſufficient irritation, and the ſecretions are 
either not produced at all, or too parſimonious in quantity. Amongſt 
theſe the ſecretion of the brain, or production of the ſenſorial power, 
becomes deficient, till at laſt all ſenſorial power ceaſes, except what 
is juſt neceſſary to perform the vital motions, and a ſtupor ſucceeds ; 
which is thus owing to the ſame cauſe as Non: preceding delirium ex- 
erted i in a greater degree. 5 
This kind of Gclitium is owing to a ſuſpenſion of volition, and to 
the diſobedience of the ſenſes to internal ſtimuli, and is always occa- 
ſioned by great debility, or paucity of ſenſorial power; it is therefore 
a bad ſign at the end of inflammatory fevers, which had previous ar- 
terial ſtrength, as rheumatiſm, or pleuriſy, as it ſhews the preſence 
of great exhauſtion of ſenſorial power in a ſyſtem, which having lately 
59 expoſed to great excitement, is not ſo liable to be ftiraulaced into 
its healthy action, either by additional ſtimulus of food and mediciues, 
or by the accumulation of ſenſorial power during its preſent torpor. 
In inflammatory fevers with debility, as thoſe W putrid ee 
delirium is ſometimes, as well as ſtupor, rather a favourable ſign; as 
leſs ſenſorial power is waſted during its continuanee (ſee Claſs II. 
1. 6. 8.), and the conſtitution not having been previouſly expoſed to 
exceſs of ſtimulation, is more liable to be excited after eee 
Julettence. 5 g 
When the ſum of gevietal vieaturable ſenſation! becomes too great, 
1 kind of delirium ſupervenes, and the ideas thus excited are 
- miſtaken for the irritations of external objects: ſuch a delirium is pro- 
duced for a time by intoxicating drugs, as fermented liquors, or 
opium: a permanent delirium of this kind is ſometimes induced by 
the pleaſures of inordinate vanity, or by the enthuſiaſtic hopes of 
heaven. In theſe caſes the power of volition is incapable of exertion, 
and in a great degree the external ſenſes become incapable of perceiv- 
ing their adapted Bimuliz:: becauſe. the whole ſenſorial power is em- 
ployed or expended on the ideas excited by pleaſurable ſenſation. 
8 0 1 This 
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This kind of delirium is diſtinguiſhed from that which attends the 
| were above mentioned from its not being accompanied with gener al 
debility, but fimply with exceſs of eiducentt ſeuſation; 1 0 is 

| therefore in ſome meaſure allied to madneſs or to reverie; it differs 
from the delirium of dreams, as in this the power of volition is not 
totally ſuſpended, nor are the ſenſes precluded from external ſtimula- 
tion; there is therefore a degree of conſiſtency, in this kind of deli- 
rium, and a degree of attention to external objects, neither of which 
exiſt | in the delirium of fevers or in dreams. 

5. It would appear, that the vaſcular ſyſtem of other anichals are 
leſs liable to be put into action by their general ſum of pleaſureable or 
painful ſenſation; and that the trains of their ideas, and the muſcular 
motions uſually aſſociated with them, are leſs powerfully connected 
than in the human ſyſtem. For other animals neither weep, nor 
ſmile, nor laugh ; and are hence ſeldom ſubje& to delirium, as treated 
of in Sect. XVI. on Inſtinct. Now as our epidemic and contagious 
diſeaſes are probably produced by diſagreeable ſenſation, and not ſiniply 
by irritation ; there appears a on why brute animals are leſs liable 
to epidemic or contagious diſeaſes ; and ſecondly, why none of our 
contagions, as the en or meaſles, can be communicated to 
them, though one of theirs, viz. the hydrophobia, as well as many 
of their HE" 5 as thoſe of ſnakes and of inſets, communicate their 
deleterious or painful effects to mankind. 1 
Where the quantity of general painful ſenſation is too great in the 
ſyſtem, inordinate voluntary exertions are produced either of our 
ideas, as in melancholy and madneſs, or of our muſcles, as in con- 
vulſion. From theſe maladies alſo brute animals are much more ex- 
empt than mankind, owing to their greater inaptitude to voluntary 
exertion, as mentioned i in Sect. XVI. on Inſtinct. 

II. 1. When any moving organ is excited into ſuch violent mo- 
tions, that a quantity of cleafureable or painful ſenſation is produced, 
| it frequently happens (but not always) that new motions of the af- 
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fected organ are generated in conſequence of the Fan or pleaſure, 
which are termed inflammation. 

Theſe new motions are of a peculiar kind, tendhnz to Jiſtend the 
old, and to produce new fibres, and thence to elongate the ſtraight 
muſcles, which ſerve locomotion, and to form new veſſels at the ex- 
tremities or ſides of the vaſcular muſeles. hy 
12 Thus the pleaſureable ſenſations produce an enlargement of the 
_ nipples of nurſes, of the papillæ of the tongue, of the penis, and 
probably produce the growth of the body from its embryon ſtate to its 

maturity; ; whilſt the new motions in conſequence of painful ſenſa- 
tion, with the growth of the fibres or veſſels, which they r 
are termed inflammation. | 

Hence when the ſtraight muſcles a are inflamed, part of their ten- 
dons at each extremity g gain new life and ſenſibility, and thus the 
muſcle i is for a time elongated ; and inflamed bones become ſoft, vaſ- 


_ cular, and ſenſible. Thus new veſſels ſhoot over the cornea of in- 


flamed eyes, and into ſchirrous tumours, when they become inflamed; 
and hence all inflamed parts grow together by intermixture, and 1 in- 
oſculation of the new and old 8 pet 
The heat is occaſioned from the increaſed ſecretions either * mu- 
cus, or of the fibres, which produce or elongate the veſſels. The red 
colour is owing to the pellucidity of the — ly formed veſſels, and as 
the arterial parts of them are probably formed before their corre- 
ſpondent venous parts. | 
3. Theſe new motions are excited either —.— the increaſed quan- 
tity of ſenſation in conſequence. of greater fibrous contractions, or 
from increaſed ſenſibility, that is, from the increaſed quantity of ſen- 
ſorial power in the moving organ. Hence they are induced by great 
external ſtimuli, as by e broken bones; and by acrid or in- 
fectious materials; or by common ſtimuli on thoſe organs, which 
have been ſome time quieſcent; as the uſual light of the day inflames 
the eyes of thoſe, who have been confined in dungeons ; ; and the 
warmth 


\ 
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warmth of 'a common, * inflames thoſe, who have been previouſly | 


expoſed to much cold. 
+ But theſe new motions are never generated by that 1 pain, which 


ariſes from defect of ſtimulus, as from hunger, thirſt, cold, or in- 
anition, with all thoſe pains, which are termed nervous. Where 
theſe pains exiſt, the motions of the affected part are leſſened ; and if 
_ inflammation ſucceeds, it is in ſome diſtant parts; as coughs are 
cauſed by coldneſs and moiſture being long applied to the feet; or it 
is in conſequence of the renewal of the ſtimulus, as of heat or food, 
which excites our organs into ſtronger action after their Laren 
d fl as kibed heels after Wann in ſnow. 


4. But when theſe new motions of- the vaſcular muſcles are ex- 


erted with greater violence, and theſe veſſels are either elongated too 

much or too haſtily, a new material is ſecreted from their extremi- 
ties, which is of various kinds according to the peculiar animal mo- 
tions of this new kind of gland, which Krtetes it; ſuch is the pus 
laudabile or common matter, the variolous matter, venereal matter, 
Eatarrhous matter, and many others. 


5. Theſe matters are the product of an animal proceſs ; they are 
ſecreted or produced from the blood by certain diſeaſed motions of the 


157 extremities of the blood-veſſels, and are on that account all of thein 
contagious; for if a portion of any of theſe matters is tranſmitted into 


the circulation, or perhaps only inſerted into the ſkin, or beneath the 


cuticle of an healthy perſon, its ſtimulus in a certain time produces 
che fame kind of morbid motions, by which itſelf was produced; and 
hence a ſimilar matter is generated. See Set. XXXIX. 6. 1. 


6. It is remarkable, that many of theſe contagious matters are ” 
capable of producing a fimilar diſeaſe but once; as the ſmall-pox and 


5 meaſles ; and I ſuppoſe this is true of all thoſe contagious diſeaſes, 


Wich are {ſpontaneouſly cured by nature in a certain time; for if the 
body was capable of receiving the diſeaſe a ſecond time, the patient 
Haut n infect himſelf by the very "—; which he has 


himſelf 
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himſelf- produced, and is lodged about him; and hence he could 
never become free from the diſeaſe. Sal ſimilar to this is 
ſeen in the: ſecondary fever of the confluent ſmall- pox; there is a 
great abſorption of variolous matter, a very minute part of which 


would give the genuine ſmall-pox to another- perſon ; but here it 


only. ſtimulates the ſyſtem into common fever; like that which 
common pus, or any other acrid material might oci- nn. 


„ 7. In the pulmonary conſumption, where common matter is 
daily abſorbed, an irritative fever only, not an inflammatory one, is 


produced; which is terminated like other irritative fevers by ſweats, 
or looſe ſtools. Hence it does not appear, that this abſorbed matter 
always a&s as a contagious material producing freſh inflammation or 
new abſceſles. Though there is reaſon. to believe, that the firſt time 
any common matter is abſorbed, it has this effect, but not the ſecond 


time, like the variolous matter above mentioned. 


_ This accounts for the opinion, that the Wee conſumption i is 
fometimes infectious, which opinion was held by the ancients, and 


continues in Italy at. preſent ; and I have myſelf ſeen three or four 


—_ — 


inſtances, where a huſband and wife, who have Nlept together, and 
have thus much received each other's breath, who have infected each 
other, and both died in conſequence of the original taint of only one 
of them. This alſo accounts for the abſceſſes in various parts of the 
body, that are ſometimes produced after the inoculated ſmall- pox is 
terminated; for this ſecond abſorption of variolous matter acts like 
common matter, and produces only irritative fever in thoſe children, 
whoſe conſtitutions have already experienced the abſorption of com- 
mon matter; and inflammation with a tendency to produce new ab- 
ſceſſes in thoſe, whoſe conſtitutions have not on the . 
tions of common matte. | it 1 
It is probable, that more certain 1000 might hi ben found to 
thew, that common matter 18 infectious the firſt time it is abſorbed * 
| : _ tending 
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tending to produce ſimilar abſceſſes, but not the ſecond time of its 
abſorption, if this ſubject had been attended to. „ 
' 8, Theſe contagious diſeaſes are very numerous, as the plague, 
ſmall- pox, chickeds- -pox, meaſles, ſcarlet-fever, pemphigus, catarrh, 
ehincough, venereal diſeaſe, itch, trichoma, tinea. The infectious 
material does not ſeem to be diſſolved by the air, but only mixed with 
it perhaps in fine powder, which ſoon ſubſides ; fince many of theſe 
contagions can only be received by actual contact; and others of 

them only at ſmall diſtances from the infected perſon ; as is evident 
from many perſons having been near r patients of the ſmall- don with- 
out acquiring the diſeaſe. _ 5 
The reaſon, why many of theſe Aſenſes are Jocalveth but once, 
and others repeatedly, is not well underſtood; it appears to me, that 
the conſtitution becomes ſo accuſtomed to the ſtimuli of theſe infec- 
tious materials, by having once experienced them, that though irri- 
tative motions, as hectic fevers, may again be produced by them, yet 
no ſenſation, and in conſequence no ber inflammation ſucceeds; 
as 'difagretable ſmells or taſtes by habit ceaſe to be perceived; they 
continue indeed to excite irritative gl on the organs of ſenſe, but 
theſe are not ſucceeded by ſenſation. f 

There are many irritative motions, . were at firſt ſucceeded 
by ſenſation, but which by frequent repetition ceaſe. to excite ſenſa- 
tion, as explained 1 in Sect. XX. on Vertigo. And, that this circum- 
ſtance exits in reſpect to infectious matter appears from a known 
fact; that nurſes, Who have had tke ſmall-pox, are liable to experi- 
ence ſmall ulcers on their arms by the contact of variolous matter in 
- lifting their patients; and that when patients, who have formerly 
had the ſmall-pox' have been inoculated in the arm, a phlegmon, or 
inflamed fore, has ſucceeded, but no ſubſequent fever. Which 
tſhews, that the contagious matter of the. ſmall- -pox has not loſt its 
er of ſtimulating the part it is applied to, but that the general 
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Hſtem is not affe 


ed in conſequence. See Sectio XII. 7. 6. 
8 1 Fat ett 

9. From the accounts Im the, Nag virulent Gbewb, at pub 
Jifuntery, it ſtems. uncertain, whether theſe, diſeaſes are experienced | 


more than once; but the venereal diſeaſe and iteh are doubtleſs re- 


ptatedly infectious; andꝭ as theſe diſeaſes are never cured ſpontaneouſly, 
but require medicines, which act without apparent operation, ſome 


have ſuſpected, that the contagious material produces ſimilar matter 


rather by a chemical change of the fluids, than by an animal proceſs ; 


and that the ſpecific medicines deſtroy their virus bt chemically com- 
biuing with it. This opinion is ſucceſsfully combated by Mr. Kun- 

ter, in his Treatiſe on Venereal Diſeaſe, Part I. ei. 

But this opinion wants the ſupport of analogy; as thass iis ' no 

known proceſs i in animal bodieb, which is purely chemical, not even 


digeſtion; nor can any of theſe. matters be produded by chemical pro- 


ceſſes. Add to this, that it is probable; that the inſects, obſerved in 
the puſtules of the itch, and in the ſtools of dyſenteric patients, are 
the confequences, and not the cauſes of theſe diſeaſes. And that the 
ſpecific medicines, which cure the itch and lues venerea, as: brimſtone 
and mercury, act only by increaſing tlie abſorption of the matter in 
the ulcuſcles of thoſe diſealts, and thence diſpoſing chem to heal ; 


which would otherwiſe continue to ſpread. 
Why the venereal diſeaſe, aud itch, and tenia, or fcald head, are 


| repeatedly contagious, while thoſe contagibns attended with fever can 


be received but onde, cem to depend ba: their being rather local diſ- 


| eaſes than univerſal ones, and are hence not attended with fever, ex- 
cept the purulent fever in their laſt ſtages, when the patient is deſtroy- 
eld by them. On this accbunt the Whole of the ſyſtem does not be- 
come habituated tb theſe morbid actions, ſo as to ceaſe to be affected 


with ſenſation by a repetition of the contagion. Thus the contagious 


F matter r of the venereal diſeaſe, and of the tenia, affe@s the lymphatic | 
e | : 1 _ glands, 
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glands, as the inquinal glands, and thoſe about the roots of the hair 
and neck, where it is arreſted, but docs not ſeem to affect the blood- 
| Anya ſince no fever enſues. 

Hence it would appear, that theſe kinds of contagion are propa- 
wy not by means of the circulation, but by be of diſtant 


parts with each other; ſince if a diſtant part, as the palate, ſhould 


be excited by ſenſitive aſſociation into the ſame kind of motions, as 
the parts originally affected by the contact of infeQtious matter; that 
diſtant part will produce the ſame kind of infectious matter; for every 
ſecretion from the blood is formed from it by the peculiar motions of 
the fine extremities of the gland, which ſecretes it; the various ſe- 
_ creted fluids, as the bile, ſaliva, oaſtric } ice, not previouſly exiſting, 
as ſuch, in the blood-veſſels. 
And this peculiar ſympathy. between the genitals and the throat, 
owing to ſenſitive aſſociation, appears not quly in the production of 
venereal ulcers in the throat, but in variety of other inſtances, as in 
the mumps, in the hydrophobia, ſome coughs, ſtrangulation, the 
production of the beard, change of v voice at puberty. Which are fur- 
ther deſcribed in Claſs IV. n 
Jo evince that the production of ſuch large quantities of contagi- 
ous matter, as are ſeen in ſome variolous patients, ſo as to cover che 
1 whole {kin almoſt with puſtules, does not ariſe from any chemical fer- 
mentation in the blood, but that it is owing to morbid motions of the 
fine extremities. of the capillaries, or glands, whether theſe be rup- 
tured or not, appears from the quantity of this matter always cor- 
reſponding with the quantity of the fever; that is, with the violent 
.exertions of thoſe glands and capillaries, ier are the terminations 
of the arterial ſyſtemn. 
Ihe truth of this theory 1 18 858 further by a circumſtance ob- 
ſerved by Mr. J. Hunter, in his Treatiſe on Venereal Diſeaſe ; that 
in a patient, who was inoculated for the ſmall-pox, and who appear- 
ed afterwards to have been previouſly infected with the meaſles, 
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the progreſs of the ſmall- pox was delayed till the meaſles had run 
their courſe, and that then the ſmall-pox went through its de 
ann nag FA 
Io ſimilar caſes fell del my care, which I ſhall here relate, as 
it confirms that of Mr. Hunter, and contributes to illuſtrate this part 
of the theory of contagious diſeaſes. I have tranſcribed the particu- 
lars from a letter of Mr. Lightwood of Voxal, the ſurgeon who 
daily attended them, and at my . after I had ſeen Then, kept : 
a kind of journal of their caſes, - 
Miss H. and Miſs L. two fiſters, the one about wor 1080 the other 
about three years old, were inoculated Feb. 7, 1791. On the roth 
there was'a redneſs on both arms diſcernible by a 'glaſs. On the 
11th their arms were ſo much inflamed as to leave no doubt of the 
infection having taken place. On the 12th leſs appearance of in- 
flammation on their arms. In the evening Miſs L. had an eruption, 
which reſembled the meaſſes. On the 13th the eruption on Miſs L. 
Was very full on the face and breaſt, like the meafles, with conſider- 
able fever. It was now known, that the meaſles were in a farm houſe 
in the neighbourhood. Miſs H.'s arm leſs inflamed than yeſterday. 
On the Lach Miſs L. 's fever great, and the __— univerſal. The 


arm appears to be healed. Miſs HI. s arm ſomewhat redder. They 


were how put inte ſeparate rooms. On the 15th Mifs L.'s arms as. 
yeſterday. Eruption continues. Miſs Hs arms have varied but little. 
15th, the*eruptions oh Miſs L. are dying away, her fever gone. Be- 
_ views to Have a little tednefs in one arm at ᷑he place of itfoculation. 

Mifs' H.'s arts 5 get redder, but fhe' has no appearance of complaint. 
- 26th, Miſs L.'s arms hive advanced flow ly till this day, and iow a 
few e + TL Miſs. H.'s arm has made little progreſs from the 


5  +6th'to this day, and now ſhie has forte feber. 21ſt, Miſs L. as 


| yeſterday.. Mifs H. has much inflamriiation, and an thereaſe:of the 
red circle on one arm to the fize of half a cron, and had much fever 
4. tight, With ferid d breath. 22d, Miſs L. s puſtules continue advanc- 


ing. 
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ing. Miss H.'s inflammation of her arm and red circle incr caſes, A 

few red ſpots appear in different parts with ſome degree of fever this 
morning. 23d. Miſs L. has a larger crop of puſtules. Miſs H. has 
ſmall puſtules and great inflammation of her arms, with but one | 
puſtule likely to froptrate. After this day they Reels got well, 
and the puſtules diſappeared. So: | 

In one of theſe caſes the meaſles went through their common courſe 


Wy! Sth milder ſymptoms than uſual, and in the other the meafly conta- 


gion ſeemed juſt ſufficient to ſtop the progreſs of variolous contagion, 
but without itſelf throwing the conſtitution into any diforder. At the 
ſame time both the meaſles and ſmall-pox ſeem to have been rendered 0 
milder. Does not this give an idea, that if they were both inoculated 
at the ſame time, that neither of them might affect the patient? 
From theſe caſes I contend, that the contagious matter of theſe diſ- 
eaſes does not affect the conſtitution by a fermentation, or chemical 
change of the blood, becauſe then they muſt have proceeded together, 
and have produced a third ſomething, not exactly ſimilar to either of 
them: but that they produce new motions of the cutaneous termina- 
tions of the blood-veſlels, which for a time proceed daily with increaſ- 
ing activity, like ſome paroxyſms of fever, till they at length moors 
or form a ſimilar poi ſon by theſe unnatural actions. 
Now as in the meaſles one kind of unnatural motion takes place, 
4 in the ſmall-pox another kind, it is eaſy to conceive, that theſe 
different kinds of morbid motions cannot exiſt together ; and there- 
fore, that that which has firſt begun will continue till the ſyſtem be- 
comes habituated to the ſtimulus which occaſions it, and has ceaſed to 
be throw into action by it; and then the other kind of ſtimulus will 
in its turn produce fever, and new kinds of motions peculiar to itſelf. 
10. On further conſidering the action of contagious matter, ſince 
the former part of this work was ſent to the bites; where I have aſ- 
ſerted, in Sect. XII. 3. 6. that it is probable, that the variolous matter 
is Fdifuſcd through the blood; I prevailed on my friend Mr. Power; 
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ſurgeon at Boſworth in Leiceſterſhire to try, whether the ſmall-pox 
cold be inoculated by uſing the blood of a variolous patient inſtead 
of the matter from the puſtules; as I thought ſuch an experiment 
migh throw ſome light at leaſt on this | IIa e The fol- 
low ing is an extract from his letter ; 
1 March 11, 1793. 1 inoculated two NETS who 3 not had 
the ſmall- -pox, with blood; which was taken from a patient on the 
ſecond day after the eruption commenced, and before it was com- 
pleted. And at the ſame time 1 inoculated myſelf with blood from 
the ſame perſon, in order to compare. the appearances, which might 
ariſe in a perſon able to receive the infection, and in one not 18 55 to 
receive it. On the ſame day I inoculated four other children liable 
to receive the infection with blood taken from another perſon on the 
fourth day after the commencement of the eruption. The patients 
from whom the blood was taken had the diſeaſe mildly, but had the 
moſt puſtules of any I could ſelect from twenty inoculated patients * 
and as much of the blood was inſinuated under the cuticle as I could 
introduce by elevating the ſkin without drawing blood 3 and three or 
four ſuch punctures were made in each of their m. and the blood 
was uſed in its fluid ſtate. + Saint) adit oaſis 

As the appearances in all theſe and: as well as in N ni, N 
were ſimilar, I ſhall only mention them in general terms, March 1 3. 
A ſlight ſubcuticular diſcoloration, with rather a livid appearance, 
without ſoreneſs or pain, was viſible in them all, as well as in my 
own hand. 15. The diſcoloration ſomewhat leſs, without pain or 
ſoreneſs. Some patients inoculated on the ſame day with variolous 
matter have conſiderable inflammation. - 17. The diſcoloration is 
quite gone in them all, and from my own hand, a dry mark only re- 
maining. And they were all inoculated on the 18th, with variolous 
matter, which produced the diſeaſe in them all. 

Mr. Power afterwards obſerves, that, as the patients from "a : 
the blood was taken had * diſeaſe 0 it may be ſuppoſed, that 


thou gh 
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though the contagious matter might be mixed with the blood, it 
mizht ſill be in too dilute a ſtate to convey the infection; but adds at 


the ſame time, that he has diluted recent matter with at leaſt five 


times its quantity of water, and which has ſtill given the infection; ; 


; though: he has ſometimes diluted it ſo far as to fail. 


| The following experiments were inſtituted at my requeſt by my 
Friend Mr. Hadley, ſurgeon in Derby, to aſcertain whether the blood 
of a perſon in the ſmall-pox be capable of communicating the diſeaſe, 
td Experiment iſt. October 18th, 1793. I took ſome blood from a 
vein in the arm of a perſon, who had the ſmall-pox on the ſecond 
day of the eruption, and introduced a ſmall quantity of it immedi- 
ately with the point of a lancet between the ſcarf and true ſkin of the 
Tight arm of a boy nine years old in two or three different places ; the 
other arm was inoculated with variolous matter at the ſame time. 
Win ſome Ae of lwbevtieuher 906 e e " abate The a 
mation more conſiderable, with a flight degree of itching, but no pain 
upon preſſure. 21ſt. Upon examining the arm this day with a lens 
J found the inflammation leſs ee and the redneſs changing to 
a deep yellow or orange- colour. 22d. Inflammation nearly gone. 
23d. Nothing remained, except a ſlight diſcoloration and a little ſcurfy 
appearance on the punctures. At the ſame time the inflammation of 
the arm inoculated with variolous matter was Increaſing faſt, and he 
had the diſeaſe mildly at the uſual time. 
Experiment 2d. I inoculated another child at the fame time and 
in the fame manner, with blood taken on the firſt day of the erup- 
tion; but as the appearance and effects were ſimilar to thoſe in the 
preceding experiment, I ſhall not relate them minutely- * 
Experiment 3d. October 2oth. Blood was taken from a perſon 
who had the ſmall-pox, on the third day of the eruption, and on 
the ſixth from the commencement of the eruptive fever. I introduced 


No ſme of it in its fluid ſtate into both arms of a boy ſeven years old. 
„ 21ſt. 
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Aiſt. There appeared to be ſome inflaamation under the cuticle, 
where the punctures were made. 22d. Inflammation more con- 
ſiderable. 23d. On this day the inflaramation WAS ma , 

: and the cuticle rather elevated. [ES | 131 | 

24th. Inflammation much leſs, and only a brown or arange-eolour 
remained. a th. Scarcely any diſcoloration left. On this day he 

Was inoculated with variolous matter, the progreſs of the infection 

went on in the uſual TI and he had the al. "FO very favout- 

5 N Fra of | | 

"M0 this time I was: c to inoculate a young perſon, who 
was thought to have had the ſmall-pox, but his parents were not quite 
certain; in one arm I introduced variolous matter, and in the other 
blood, taken as in experiment 3d. On the ſecond day after the ope- 


kation, the punctured parts were inflamed, though I think the arm in 


which I had inferted variolous matter was rather more ſo than the 
other.” On the third the inflammation was increaſed, and looked 
much the ſame as in the preceding experiment. 4th. The inflam- 
mation was much diminiſhed, and on the 5th almoſt gone. He was 
expoſed at the ſame time to the natural fe mien but ids continued 
perfectly well. | 

<< I have frequently obſerved rar 1 moſt PEP AE have 
8 the ſame), that if variolous matter be inſerted in the arm of a 
perſon who has previouſly had the ſmall - pox, that the inflammation 
on the ſecond or third days is much greater, than if they had not t had 
the diſeaſe, but on the fourth or fiſth it diſappears. 17 

On the 23d I introduced blood into the arms of three more chil- 
dren, taken on the third and fourth days of the eruption. The ap- 
pearances were mueh the ſame as mentioned in experiments firſt and 
third. They were afterwards g with nen en and 
had the diſeaſe in the regular way. 

The above experiments were OY with blood FE from a 
(mall vein in the hand or foot of three or four different patients, 


whom 
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whom TI had at that time under inoculation. They were ſeleQed: 
from 160, as having the greateſt number of puſtules. The part was 
waſhed with warm water before the blood was taken, to prevent the 
"poſſibility of any matter being mixed with it from the ſurface.” 
Shall we conclude from beuge, that the variolous matter never en- 
ters the blood-veſſels? but that the morbid motions of the veſſels of 
the ſkin around the inſertion of it continue to increaſe in a larger and 
larger circle for ſix or ſeven days; that then their quantity of morbid 
Won becomes great enough to produce a fever- fit, and to affect the 
ſtomach by aſſociation of motions? and finally, that a ſecond aſſocia- 
tion of motions is produeed bet ween the ſtomach and the other parts 
of the ſkin, inducing them into morbid actions ſimilar to thoſe of the 
circle round the inſertion of the variolous matter? Many more ex- 
-periments and obſervations are required before this important queſtion 
ean be ſatisfactorily anſwered. 
1 may be adduced, that as the matter iuſerted into the fkin of the 
arm frequently ſwells the lymphatic in the axilla, that in that cir- 
mics it ſeems to be there arreſted in its progreſs, and cannot be 
imagined to enter the blood by that lymphatic gland till the ſwelling 
of it ſubſides. Some other phænomena of the diſeaſe are more eaſily 
reconcileable to this theory of ſympathetic motions than to that of 
-abſorption ; as the time taken up between the inſertion of the matter, 
and the operation of it on the ſyſtem, as mentioned above. For the 
'circle around the inſertion is ſeen to increaſe, and to inflame; and I 
believe, undergoes a kind of diurnal paroxyſm of torpor and paleneſs 
with a ſucceeding increaſe of action and colour, like a topical fever- 
fit. Whereas if oe matter 1s conceived to circulate for fix or ſeven 
days with the blood, without producing diſorder, it ought to be ren- 
"ered milder, or the blood-veflels more familiarized to its acrimony. 
It is much caſier to conceive from this doctrine of afſociated or 
| ſympathetic motions of diſtant parts of the ſyftem, how it happens, 
that the variolous infeckion can be received but once, as before ex- 
plained. 
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plained ; - than by ſuppoſing, that a change i 15 effected i in the maſs of 
blood: by any kiud of eee proceſs. | 


The curious circumſtance of the two contagions 1 ſmall- -pOX and 
es not acting at the ſame time, but one of them reſting or ſuſ- 
peiding its action till that of the other ceaſes, may be much eaſier 


explained from ſympathetic or aſſociated actions of the infected part 


with other parts of the ſyſtem, than it can from Tupp9fing the two 
en to enter the circulation. 2 
The ſkin of the face is ſubject to more frequent vieiſſitudes of, heat 
; 28g cold, from its expoſure to the open air, and is in conſequence more 
able to ſenſitive aſſociation with the ſtomach than any other part of 
the ſurface of the body, becauſe their actions have been more fre- 
quently thus aſſociated. Thus in a ſurfeit from drinking cold water, 
when a perſon i is very hot and fatigued, an eruption is liable to appear 
on the face in conſequence of this ſympathy. In the ſame manner 
the roſy eruption on the faces of drunkards more probably ariſes from 
the ſympathy of the face with the ſtomach, rather than bete een the 
face and the liver, as is generally ſuppoſetn. 
This ſympathy between the ſtomach and the ſkin of the Ges is ap- 
parent in the eruption of the ſmall - pox; ſince, where the diſeaſe is in 
conſiderable quantity, the eruption on the face firſt ſucceeds the ſick- 
neſs of the ſtomach. In the natural diſeaſe the ſtomach ſeems to be 
frequently primarily affected, either alone or along with the touſils, as 
the matter ſeems to be only diffuſed in the air, and by being mixed 
With the ſaliva, or mucus of ay tonſils, to be ſwallowed into the 
- anach. . K 
After ſome days the irritative wircles of motions Loans, „ 
by this new ſtimulus, which acts upon the mucous lining of the ſto- 
mach; and ſickneſs, vertigo, and a diurnal fever ſucceed. Theſe 
diſordered irritative motions become daily increaſed for two or three 
days, and then by their increaſed aQtion certain ſenſitive motions, or 
n, 1s. Produceds,” and at the next cold fit of fever, when 


the 
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the ftomach recovers from its torpor, an inflammation of the exter- 
nal {kin is formed in points (which afterwards ſuppurate), by ſenſitive 
aſſociation, in the fame manner as a cough is produced in conſequence 
of expoling the feet to cold, as deſcribed in Sect. XXV. 1. 1. and 
.Clafs IV. 2. 2. 4. If the inoculated ſkin of the arm, as far as it ap- 
pears inflamed, was to be cut out, or deſtroyed by eauſtic, before the 
fever commenced, as ſuppoſe on the fourth day after inoculation, 
would this prevent the diſeaſe ? as it is * to prevent the * | 
by one 4 

III. 1. Where the new veſſels, and aten old ones, which 
Sete lame are not ſo haſtily diſtended as to burſt, and 
form a new kind of gland for the ſecretion of matter, as above men- 
tioned; if ſuch circumſtances happen as diminiſh the painful ſenſa- 
tion, the tendency to growth ceaſes, and by and by an abſorption 
commences, not only of the ſuperabundant quantity of fluids depo- 
| fited in the inflamed part, but of the folids like wife, and this even 
of the hardeſt kind. 

Thus during the growth of the ſecond ſet of teeth in children; 
the roots of the firſt ſet are totally abſorbed, till at length nothing of 
them remains but the crown; though a few weeks before, if they are 
drawn immaturely, their roots are found complete. Similar to this 
Mr. Hunter has obſerved, that where a dead piece of bone is to exfo- 
| late, or to ſeparate from a living one, that the dead part does not pu- 

trify, but remains perfectly wär, while the ſurface of the living 
part of the bone, which is in contact with the dead part, becomes 
abſorbed, and thus effects its ſeparation. Med. Comment. Edinb. V. 
1. 425. In the fame manner the calcareous matter of gouty concre- 
tions, the coagulable lymph depoſited on inflamed membranes in rheu- 
matiſm and . e blood become abſorbed ; which are all as ſo- 
lid and as indifloluble materials as the new veſſels produced in inflam- 
mation. 

This abſorption of the new veſſels aid depoſited fluids of Amel jo 

3G parts 


1 part. 
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parts- is called reſolution: it is produced by firſt uſing ſuch internal 
means as decreaſe the pain of the part, and in conſequence its new 
motions, as repeated vioedingy cathartics, diluent Patations, and warm 
bat: 1 
Alter the wech are thus emptied, 8 the abſorption. of the new 
veſſels and depoſited fluids is evidently begun, it. is. much promoted 
by ſtimulating the part externally by ſolutions of lead, or other me- 
tals, and internally by the bark, and ſmall doſes of opium. Hence 
| when an ophthalmy begins to become paler, any acrid eye- water, as 
a ſolution of fix grains of white vitriol.i in an ounce of water, haſtens. 
the abſorption, and clears the eye in a very ſhort time. But the ſame 
application uſed a few days ſooner would have increaſed the inflam- 
mation. Hence after evacuation. opium in ſmall doſes may contri- 
bute to promote the abſorption of fluids depoſited on the Ein, as ob- 
ſerved by Mr. Bromfield in his treatiſe of ſurgery. __ 
2. Where an abſceſs is formed by the rupture of theſe new veſſels, 
the violence of inflammation ceaſes, and a new gland ſeparates a ma- 
terial called pus: at the ſame time a leſs degree of inflammation pro- 
duces new veſſels called vulgarly proud fleſh; which, if no bandage 
confines its growth, nor any other circumſtance promotes ablorption. 
in the wound, would riſe to a great height above the won, ſize of the 


Hence the art of healing ulcers conſiſts i in 3 tendency to 
| abſorption 1 in the wound greater than the depoſition. Thus when an 
Il. conditioned ulcer ſeparates a copious and thin diſcharge, by the uſe 
of any ſtimulus, as of ſalts of lead, or mercury, or copper exter- 
_ nally ET” the difcharge becomes diminiſhed in quantity, and be- 
comes thicker, as the thinner parts are firſt abſorbed. 

But nothing ſo much contributes to increaſe the abſorption. in a 
wouud as covering the. whole limb above the ſore with a bandage, 
which ſhould be ſpread with ſome plaſter, as with emplaſtrum 
de minio, to prevent it from ſlipping. By this artificial tight- 


/ | PHD: neſs 
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neſs of the ſkin, the arterial pulſations act with double their uſual 
power in promoting the aſcending current of the fluid in the val- 
vular lymphatics. 
Ingnternally the abſorption from ulcers ſhould be promated firſt by 
evacuation, then by opium, bark, mercury, ſteel. 
3. Where the inflammation proceeds with greater violence or ra- 
pidity, that is, when by the painful ſenſation a more inordinate ac- 
tivity of the organ is produced, and by this great activity an additional 
quantity of painful ſenſation follows in an increaſing ratio, till the 
whole of the ſenſorial power, or ſpirit of animation, in the part be- 
comes exhauſted, a mortification enſues, as in a carbuncle, in in- 
flammations of the bowels, in the extremities of old people, or in 
the limbs of thoſe who are brought near a fire after having been much 
benumbed with cold. And Hoe hence it appears, why wal people 
are more ſubject to mortification than ſtrong ones, and why in weak 
perſons leſs pain will produce mortification, namely, becauſe the ſen- 


ſorial power is ſooner exhauſted by any exceſs of activity. I remem- 


ber ſeeing a gentleman who had the preceding day travelled two ſtages 
in a chaiſe with what he termed a bearable pain in his bowels; n 
when I ſaw him had ceaſed rather ſuddenly, and without a paſſage 
through him ; his pulſe was then weak, though not very quick ; but 
as nothing which he ſwallowed would continue in his ſtomach many 
minutes, I concluded that” the bowel was mortified ; he died on the 
next day. It is uſual for patients ſinking under the ſmall-pox with 
mortified puſtules, and with purple Bots intermixed, to complain of 
no of a but to tay Caged are 12375 well to the lat moment. 


Necapitu- 
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IV. When the motions of any part of the ſyſtem, in conſequence 5 
of previous torpor, are performed with more energy than in the irri- 
tative fevers, a diſagreeable ſenſation is produced, and new actions of 

ſome part of the ſyſtera commence in conſequence of this ſenſation 
conjointly with the irritation; which motions conſtitute joflamms- 8 
tion. If the fever be attended with a ſtrong pulſe, as in pleuriſy, or 

hy rheumatiſm, it is termed. ſynocha ſenſitiva, or ſenſitive fever with 
ſtrong pulſe; which is uſually termed inflammatory fever. If it be 

attended with weak pulſe, it is termed typhus ſenſiti itiyus, or ſenſitive 
fever with weak pulſe, or typhus gravior, or putrid malignant fever. 
The ſynocha ſenſitiva, or ſenſitive fever with ſtrang pulſe, is Se- 


nerally attended with ſome topical inflammation, as in peripneumony > 


; hepatitis, a and is accompanied, with much coagulable lymph, or ſize; 
which riſes to the ſurface of the blood, when taken into a baſon, as 
it cools; and which is believed to be the increaſed mucous ſecretion ; 
from the coats of the arteries, inſpiſſated by a greater abſorption of 
its aqueous and Kline part, and perhaps changed by its han in. the 
5 circulation. 
II ꝰ be typhus ſenſitivus, or ſenſitive fever 3 3 1 80 is fre- 
7 quently attended with delirium, which is cauſed by the deficiency 
of the quantity of ſenſorial power, and with variety of cutaneous 
eruptions. 5 J | 
Inflammation is cauſed by the pains occaſioned by exceſs of action, 
and not by thoſe pains which are occaſioned by defect of action. 
Theſe morbid actions, which are thus produced by two ſenſorial 


powers, viz. by irritation and ſenſation, ſecrete new living fibres, 
which 


bl 
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which elongate the old veſſels, or form new ones, and; at the ſame 

time much heat is evolved from theſe combinations. By , the rupture 

of theſe veſſels, or by a new conſtruction. of their apertures, purulent 
matters are ſecreted of various kinds; which are infectious the firſt 
time they are applied to the ſkin beneath the cuticle, or ſwallowed 

5 Nad the ſaliva into the ſtomach. This contagion : acts not by its be⸗ . 

{in g abſorbed into the circulation, but by the lympathics, or aſſociated 

| Re” between the part firſt ſtimulated by the cant; gious matter 

and the other parts of the ſyſtem. Thus in the natural mall-pox the 

_ contagion is ſwallowed with the faliva, and by its ſtimulus inflames 

the ſtomach); this varioloas inflammation of the ſtomach increaſes every 

day, like the circle round the puncture of an inoculated arm, till it 
becomes great enough to diforder the circles of irritative and ſenſitive 
motions, and thus poder fever; fits, with ſickneſs and vomiting. 

' Laſtly, after the cold paroxyſm, or fit of torpor, of the ſtomach has 
increaſed for two or three ſucceſſive days, an inflammation of the ſkin 

commences in points; which generally firſt appear upon the face, as 

the aſſociated actions between the ſkin of the face and that of the ſto- 
mach have been more frequently exerted together than thoſe of any 

._ other parts of the external ſurface. 

_ Contagious matters, as thoſe of the meaſles and ſmall-pox, do not 
act upon the ſyſtem at the ſame time ; but the progreſs of that which 
was läſt received is delayed, till the action of the former infection 
ceaſes. All kinds of matter, even that from common ulcers, are pro- 

bably contagious the firſt time they are inſerted beneath the cuticle or 

ſwallowed into the ſtomach ; that is, as they were formed by certain 
morbid actions of the extremities of the veſſels, they have the power 


_— to excite ſimilar morbid actions in the extremities of other veſſels, to 


which they are applied; and theſe by ſympathy, or aſſociations of 
motion, excite ſimilar morbid actions in diſtant parts of the ſyſtem, 

without entering the circulation; and hence the blood of a patient in 
the {mall-pox will not give that diſeaſe by inoculation to others. 


When 
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When the new fibres or veſſels become again abſorbed. into the cir- 
culation, the inflammation ceaſes ; which is promoted, after ſufficient 
evacuations, by external ſtimulants and bandages : but where the ac- 
tion of the veſſels is very great, a mortification of the part is liable to 
enſue, owing to the exhauſtion of ſenſorial power; which however 
occurs in weak people without much pain, and without very violent 
previous inflammation ; and, like partial paralyſis, may be eſteemed one 
| _ of Ae death of old . a part dying before the whole, | 


- 
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SECT. XXXIV. 
DISEASES OF VOLITION. 


1. 1. Polition defined. Motions termed involuntary are cauſed by volition. Defires 


oppoſed to each other. Deliberation. Aſs between two hay-cocks. Saliva fwal- 
lowed againſt one's deſire. Voluntary motions diſtinguiſhed from thoſe aſſociated 


with ſenſitive motions. 2. Pains from exceſs, and from dgfect of motion. No 
pain is felt during vehement voluntary exertion ; as in cold fits of ague, labour- 


. pains, firangury, teneſmus, vomiting, reſile efſneſs in fevers, convulſion of a © 


' Wounded muſcle. 3. Of holding the breath and ſcreaming in pain ; why ſwine 
and dogs cry out in pain, and not ſheep and horſes. Of grinning and biting in 
pain; why mad animals bite others. 4. Epileptic convulfions explained, why 


ße fits begin with quivering of the under jaw, biting the tongue, and ſetting the 
teeth; why the convu Ave motions are alternately relaxed. The phenomenon of 


laughter explained. Why children cannot tickle themſelves. How ſome have died 


from immogerate laughter. 5. Of cataleptic ſpaſms, of the locked jaw, of pain- 


" ful cramps. - 6. Syncope explained. Why no external objects are perceived in 
'' ſyncope. 7. Of pally and apoplexy from violent exertions. Caſe of Mrs. Scot. 
From dancing, ſeating, ſwimming. Caſe of Mr. Nairn. Why palſies are nat 
"always immediately preceded by violent exertions. Palſy and epilepſy. from 
- (diſeaſed livers. N hy the right arm more TOO paralytic than- the left. 
Ho paralytic limbs regain their motions. | Diſeaſes of _ the 11 


motions from exceſs or defect of voluntary exertion. 1. Madneſs. 2. Diſ- 
. from delirium. 3. Why mankind more liable to KW "oboe: 


. brutes. 4. Suſpicion. Want of ſhame, and of cleanlineſs. 5. They bear cold, 


© hunger, and fatigue. Charles XII. of Sweden. 6. Pleaſureable delirium, and 


5 Inſanity. _ Child riding on a fick. Pains of martyrdom not felt. 7. Dropſy. 


. Inflanmation cured by infanity. III. 1. Pain relieved by reverie. Reverie: 
8 


„ 


5 or not. 
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is an exertion f voluntary ** ſenſitive mations. 2. Caſe of reverie. 3. Lady 
 fuppyſed to h 5 two ſouls, 1217 Methods of relieving 128 | | 
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not ben in lis work exactly in its common een 93 ; 18 
ſaid in Section V. to bear the fame analogy to deſire and averſion, 
which ſenſation does to pleaſure and pain. And hence that, when 
_ defif& or averſion produces any action of the muſcular fibres, or of the 
organs of fenſe, they are termed volition ; and the actions produced 
inn confequehes are termed voluntary actions. Whence it appears, 
_ _ that motions of our muſcles or ideas may be produced in conſequence 
Bl deſire bt Avetfion without our having the power to prevent them, 
and yet. theſe motions may be termed voluntary, according to our 
definition of the word; khough in common language they. would be 
called involuntary. 
Ihe objects of deſire and averſion are generally t at a diſtance, where 
48 thoſe of pleaſure and pain are immediately acting upon our organs. 
Hence, before deſire or averſion are exerted, ſo as to cauſe any ac- 
tions, chere is generally time for deliberation; which conſiſts in diſ- 
covering the means to obtain the object of deſire, or to avoid the ob- 
ject of averſion; or in examining the good or bad conſequences, which 
may reſult from them. In this caſe it is evident, that we have a 
power to delay the propoſed action, or to perform it; and this power 
of choofing, whether we ſhall act or not, is in common language ex- 
preſſed by the word volition, or will. Whereas in this work the 
Word volition means ſimply the active ſtate of the ſenſorial faculty in 
producing motion in conſequence of deſire or averſion; ; Whether we 
have the power, of reſtraining that action, or not; that! is, Whether 
we exert any actions in conſequence « of oppolite defires « or averſions, 


5 op 8 . | For 
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For if the objects of deſire or averſion are preſent, there is no ne- 
ceſlity to inveſtigate or compare the means of obtaining them, nor do 
_ we always deliberate about their conſequences ; that is, no delibera- 
tion neceſſarily intervenes, and in conſequence the power of chooſing 
to act or not is not exerted. It is probable, that this twofold uſe * 
the word volition in all languages has confounded the metaphy ſicians, 
who have diſputed about free will and neceſlity. Whereas from the 
above analyſis it would appear, that during our ſleep, we uſe no vo- 
luntary exertions at all; and in our waking hours, that they are the 
conſequence of defire'or averſion. 77 | 
Io will is to act in conſequence of deſire; ; but to deſire 1 means to 
deſire ſomething, even if that ſomething be only. to become free from 
the pain, which cauſes the deſire ; for to deſire nothing is not to de- 
fire; the word deſire, therefore, includes both the ion and the ob- 
ject or motive; for the object and motive of deſire are the ſame thing. 
Hence to defire without an object, that is, without a motive, is a 
ſoleciſm in language. As if one ſhould alk, if you could e eat without 
food, or breathe without ar: 

From this account of volition it icard that convulf ions of the 
muſcles, as in epileptic fits, may in the common ſenſe of that word 
be termed involuntary ; becauſe no deliberation is interpoſed between 
the defire or averſion and the conſequent action; but in the ſenſe of 
the word, as above defined, they belong to the claſs of voluntary mo- 
tions, as delivered in Vol. II. Claſs UI. If this uſe of the word be 
diſcordant to the ear of the reader, the term morbid voluntary mo- 
tions, or motions in anne of averſion, may be ſubſtituted 1 in its 

ſtead. 9 | 
If a en has a deſire to be cured of the ague, and has at the ſame 
time an averſion (or contrary deſire) to ſwallowing an ounce of Pe- 
ruvian bark; he balances defire againſt deſire, or averſion againſt 
averſion'; and thus he acquires the power of chooſing, which is the 
common acceptation of the word ww://7g. But in the cold fit of ague, 


*% % : 
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after having diſcovered that the act of ſhuddering, or exerting the fub- 
_ Cutaneous muſcles, relieves the pain of cold ; he immediately exerts 
this act of volition, and ſhudders, as ſoon as the pain and conſequent 
| averſion return, without any deliberation, intervening; yet is this act, 
as well as that of ſwallowing an ounce of the bark, eauſed by voli- 
tion; and that even though he endeavours in vain to prevent it by a 
weaker contrary volition. T his recalls to our minds the ſtory of the 
hungry aſs between two hay-ſtacks, where the two deſires. are ſup- 
poſed ſo exactly to counteract each other, that he goes to neither of 
the ſtacks, but periſhes by want. Now as two equal-and oppoſite de- 
fires are thus ſuppoſed to balance each other, and prevent all action, 
ijt follows, that if one of theſe hayſtacks was ſuddenly removed, that 
the aſs would irrefiſtibly be hurried to the other, which i in the com- 
mon uſe of the word might be called an involuntary act; but which, 
in our acceptation of i it, would. be claſſed money voluntary ws N 
as above explained. 3 
Hence to eee, is to compate ng * or n ane: 
that which is the moſt intereſting at length. prevails, and produges ac- 
tion. Similar to this, where two pains oppoſe each other, the ftronger 
- or more intereſting one produces action; as in pleuriſy the pain from 
ſuffocation would produce expanſion of the lun gs, but the pain ocea- 
ſioned by extending the inflamed membrane, which lines the _—_ 
_ oppoſes this expanſion, and one or the other alternately prevails. 
When any one moves his hand quickly near another perſon's cue, 
the eye: lids inſtantly cloſe; this act in common language is termed 
involuntary, as we have not time to deliberate or to exert- any con- 
trary deſire or averſion, but in this work it would be termed a volun- 
tary act, becauſe it is cauſed by the faculty of volition, and aſter a 
few trials the Ana, can a be rp by a e or oppobing 
volition. 
The power of oppoſing valitions is beſt ——— in 1 ftory of 
Mutivs cd who is * to have . * hand into the fire be- 
1 fore 
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fore Porcenna, and to have ted il to be cod Tor having 


failed him in his atrempt on the life of that general. Here the aver- 
fion for the loſs of fame, or the unſatisfied defire to ſerve his country, 
the two prevalent enthuſiaſms at that time, were more powerful than, 
the defire of withdrawing his hand, which muſt be occaſioned vl the 
| lu of combuſtion ; of theſe oppoſing volitions 5 


N ' 


Vinci a amor aui, laudumque immenſa cupido. 


If any one is told not to ſwallow his vs for a minute, be ſoon 
Wallet it contrary to his will, in the common ſenſe of that word; 
but this alſo is a voluntary action, as ĩt is performed by the faculty of 


volition, and is thus to be underſtood. When the power of volition 
z exerted on any of our ſenfes, they become more acute, as in our 


: attempts to hear ſmall noiſes i in the night. As explained j in Section 


XIX. 6. Hence by our attention to the fauces from our deſire not to 


| ſwallow our ſaliva; the fauces become more ſenſible; and the ſtimu- 
lus of the faliva is followed by greater ſenſation, and cdnſequent de- 

fire of fwallowing it. So that the deſire or volition in conſequence of 
the increaſed ſenſation of the faliva is more powerful, than the previ- 
dus deſire not to ſwallow it. See Vol. II. Deglutitio invita. In the 
fame manner if a modeſt man wiſhes not to want to make water, 


when he is confined with ladies in a coach or an aflembly-room ; that 
very act of volition induces the circumſtance, which he wiſhes to 
avoid, as above explained; inſomuch that 1 once ſaw a partial inſa- 


nity, which might be called a voluntary diabetes, which was occa- 


ſioned by the fear you conſequent averſion) of not being able to make 
Water at all. 


It is further neceſſity to obſerve here, to prevent any coufulion of 
290 with ſenſitive, or aſſociate motions, that in all the inſtances 


of violent efforts to relieve pain, thoſe efforts are at firſt voluntary 


exertions ; but after they haye been frequently repeated. for the pur» 
N e 


polo 
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poſe of relieving certain pains, - they become e with thoſe. 
_ pains, and 3 i at thoſe times to be ſubſervient to the will; as in 
coughing, ſneezing, and ſtrangury. Of; theſe motions thoſe which 
contribute to remove or diſlodge the offending cauſe, as. the actions of 
2 the abdominal muſcles in parturition. or in vomiting, though they 
were 'originally excited by volition, are in this work termed ſenſitive 
| motions ; but thoſe actions of the muſcles or organs of ſenſe, which 
do not contribute to remove the offending cauſe, as in general convul- 
ſions or in madneſs, are in this work termed voluntary motions, or 
motions in conſequence of averſion, -though i in, common language they 
[ are called inyolu1 itary ones. Thole PA Rt vnreftrainable actions, 
Which contribute to remove the cauſe of pain are uniformly and inva- 
l riably exerted, as in coughing or ſneezing ; ; but thoſe | motious which 
| are exerted i in conſequence of averſion without contributing to remove 
| the painful cauſe, but , only t to prevent the ſenſation of it, as in epi- 
leptic, or cataleptic fits, are not uniformly and invariably exerted, 
| but change from one ſet of muſcles to another, as will be further e ex- 
plained; "and 1 may " by, this criterion; alſo be diſtinguiſhed from the 
former. 5 — Ts a HL, 1 
At be lawe ti time thoſe Walle; which. are excited by perpetual 
ſtimolus, or by aſſociation with each other, or immediately by plea- 
4 ſureable « or painful ſenſation, may properly be termed involuntary mo- 
1 tions, as thoſe of the heart and arteries; as the faculty. of volition ſel⸗ 
: dom. affefts thole, except At it exiſts i in e quantity, as in 
manfacal people. — wg 
"I was 'obſerved' in "ects XIV. on * Sy Production of Ideas, 
that thoſe parts of the ſyſtem, which are uſually termed the organs 
of ſenſe, are liable to be excited into pain by the exceſs of the Rim 
tus of thoſe Objects, which are by nature adapted to affect them ; as of 
too great light, ſound, or preſſure. But that theſe organs receive no 
pain from the defect or abſence of theſe ſticuli,, as in, darknels or 


ſilence. But that our other organs of perception, which have gene- 
| N ally 


2 , 
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rally been called appetites, as 16 hunger, thirſt, want of heat, want 
of freſh air, are liable to be affected with pain by the defect, as well 
as by the exceſs of their appropriated ſtimuli. 
This exceſs or defect of ſtimulus is however to be Sue lr 5 
as the remote cauſe of the pain, the immediate cauſe being the exceſs 
or defect of the natural action of the affected part, according to Sect. 
IV. 5. Hence all the pains of the body may be divided into thoſe from 
exceſs of motion, and thoſe from defect of motion; which diſtinction 
is of great importance in the knowledge and the cure of many diſeaſes. 
For as the pains from exceſs of motion either gradually ſubſide, or are 
nin general ſucceeded by inflammation; ſo thoſe from defect of motion 
either gradually ſubſide, or are in general ſucceeded by convulſion, 
or madneſs. Theſe pains are eaſily diſtinguiſhable from each other by 
this circumſtance, that the former are attended with heat of the pain- 
ed part, or of the whole body ; whereas the latter exiſts without in- 
ereaſe of heat in the pained part, and is generally attended with cold- 
| neſs of the extremities of the body; which | 18 the t true criterion of 
what have been called nervous pains. 
Thus when any acrid material, as ſuuff or Kant falls TORR the eye, 
| pain and inflammation and heat are produced from the exceſs of ſti- 
mulus ; but violent hunger, hemicrania, or the clavus hyſtericus, 
"a6 attended with coldneſs of the extremities, and defect of circula- 
tion. When we ,are expoſed to great cold, the pain we experience 
from the deficiency of heat is attended. with a quieſcence of the mo- 
tions of the vaſcular ſyſtem; ſo that no inflammation is produced, 


x but a great deſire of heat, and a tremolous motion of the ſubcutaneous Z 


muſcles, which is properly a convulſion in mae of; this pain 
from defect of the ſtimulus, of heat. 1 


It was before mentioned, that as ſenſation conits i in certain move- 
ments of the ſenſorium, beginning at ſome of the extremities of it, 
and propagated to the central parts of it; ſo volition confi ſts of cer- 

| tain other movements of the lenſorium, commencing in the central 


1 | 9 | | TM parts 
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Parts of it, and propagated to forhe of its extremities. This lden of 
theſe two great powers of motion in the animal machine is confirmed 
from obſerving, that they never exift ih a great degree or univerfally 


5 the ſame time; for while we ſtrongly exert our voluntary motions, 
we ceaſe to feel the | com or Wer eee WINK cle us to exert 
chem. 6 
Hence during the t. time of Gobting with fiſts or ſwords fo pain is 
felt by the combatants, till they ceaſe to exert themſelves. Thus in 
the beginning of ague-fits the painful fenfation of cold is diminiſhed, 
while the patient exerts himſelf in the ſhivering and gnaſhing of his 
teeth, He then ceaſes to exert himſelf, and the pain of cold returns; ; 
and he is thus perpetually induced to reiterate thefe exertions, from 
which he experiences a temporary relief. The fame occurs in labour- 
pains, the exertion of the parturient woman relieves the violence of 
the pains for a time, which recur again ſoon after The has ceaſed to 


uſe thoſe exertions. The ſame is true in many other painful diſeaſes, 
as in the ſtrangury, terieſmus, and the efforts of vomiting ; all theſe _ 


diſagreeable ſenſations are diminiſhed or removed for a time by the 
various exertions ogy: ren and. recur r "alternately with thoſe ex- 
ertions. i n 
The telllefſbelt in Parks aben * an almoſt perpetual exertion 4 
this kind, excited to relieve ſome diſagreeable ſenſations ; the recipro- 
cal oppoſite exertions of a wounded worm, the alternate emproſtho- 
tonos and opiſthotonos of ſome ſpaſmodic diſeaſes, and the intervals of 
all cohvulfions, frem whatever cauſe, ſeem to be owing to this cir- 
cumſtance of the laws of animation; that great or aniverſal exertion 
cannot exiſt at the ſame time with great or univerſul ſenſation, though 
they can exiſt reciprocally; which is probably reſolvable into the 
more general law, that the whole ſenforial power being expanded in 
one mode of exertion, there is none to ſpare for an other. Whence 
5 ſyncope, or ee . ſucceeds to to epileptic convul- 
lions. 1 


e 8 FF 3. Hence 


1 
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3. Hence when any violent pain afflicts us, of which we can nei- 
* avoid nor remove the cauſe, we ſoon learn to endeavour to alle- 
viate it, by exerting ſome violent voluntary effort, as mentioned 
above; and are naturally induced to uſe thoſe muſcles for this pur- 
poſe, which have been in the early periods of our lives moſt frequent - 
ly or moſt powerfully exerted. | 
Now the firſt, muſcles, which infant * moſt frequently, are 
thoſe of reſpiration ; and on this account we gain a habit of holding 


dur breath, at the fame time that we uſe gr. eat efforts to exclude it, 


far this purpoſe of alleviating unavoidable pain; or we preſs out our 
breath through a ſmall aperture of the larinx, and ſcream violently, 
when the pain is greater than is relievable by. the former mode of ex- 
ertion. Thus. children ſcream to relieve. any pain either of 9 or 
ming, as from anger, or fear of being beaten. N 
Hlence it is curious to obſerve, that thoſe animals, who hatin, more 
frequently exerted their muſcles of reſpiration violently, as in talking, 
barking, or grunting, as children, dogs, hogs, ſcream much more, 
when they are in pain, than thoſe other animals, who uſe little or 
| no language in their common modes of life; as horſes, cep, and 


The next moſt frequent or 9 powerful aw; which infants are 
5 firſt tempted to produce, are thoſe with the muſcles in biting hard 
ſubſtances; indeed the exertion of. theſe muſcles is very powerful in 
| common maſtication, as appears from the pain we receive, if a bit of 
bone is unexpectedly found amongſt our ſofter food; and further ap- 
pears from their acting to fo great mechanical difad vantage, partic u- 

larly when we bite with the inciſores, or canine teeth ; which are 

firſt formed, and thence are firſt uſed to violent exertion. 

Hence when a perſon is in great pain, the caule of which he can- 
hot remove, he ſets his teeth firmly together, or bites ſome ſubſtance 
between them with great vehemgnce, as another mode of violent ex- 


ertion to produce a temporary relief, Thus we have a proverb where 


8 
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- ne help can be had in pain, „to grin and abide; and the tortures of 
hell are faid to be attended with gnaſhing of teeth,” 
Hence in violent ſpaſmodic pains I have ſeen people bite not oily 

their tongues, but their arms or fingers, or thoſe of the attendants, 

or any object Which was near them; and alſo ſtrike, pineh, or tear, 
others or themſelves, particularly the part of their own body, which 
is painful at the time. Soldiers, who die of painful wounds in battle, 
are ſaid by Homer to bite the ground. Thus alſo in the bellon, or 
colica ſaturnina, the patients are ſaid to bite their own fleſh, and 
dogs in this diſeaſe to bite up the ground they lie upon. It is pro- 
bable that the great endeavours to bite in mad dogs, and me violence 
of other mad animals, is owing to the ſame cauſe. | 

4. If the efforts of our velttitary! motions are exerted with Rilt 

greater energy for the relief of ſome diſagreeable ſenſation, convul- 

ſions are produced; as the various kinds of epilepſy, and in ſome hyſ- 
teric paroxiſms. In all theſe diſeaſes a pain or diſagreeable ſenfation ; 

18 produced, frequently by worms, or acidity in the bowels, or by 

* e nerve in FH math or head, or 4 gh ns of eee of a  Sicafed 

liver. ; 

_ "MF lien a more 1 LA of pain is *. 

in ſome part at a diſtance from the cauſe by "Nuſitive aflociation, as 

before explained; theſe pains in Nach conſtitutions ariſe to ſo great a 

degree, that I verily believe no artificial tortures could equal ſome, 

| _ which I have witneſſed; and am'confident life would not have long 
been preſerved, unleſs they had been ſoon diminiſhed or removed by 
the univerſal convulion of * en, weden or by ee 
madneſs. )FCC(0((0ç0 Shs Ly 
| In ſome of the ant patigtts I hive FD the pain has 
riſen to an inexpreſſible degree, as above deſcribed, before the con- 
vulſions have ſupervened; and which were preceded by ſcreaming, 
and grinning; in others, as in the common epilepſy, the convulſion 
has 1 ſucceeded. the commencement ef the diſagrecablc 
| * N a ; 
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ſenſations; and as a ſtupor frequently ſucceeds the cdnvulfions, they 
only ſeemed to remember that a pain at the ſtomach preceded the fit, 
or ſome other uneaſy feel; or more frequently retained no memory at 
all of the immediate cauſe of the paroxyſm. But even in this kind of 
"epilepſy, where the patient does not recollect any preceding pain, the 
: paroxiſms generally are preceded by a quivering motion of the under 
jaw, with a biting of the tongue; the teeth afterwards become 
- preſſed together with vehemence, and the eyes are then convulſed, 
before the commencement of the univerſal convulſion; which are all 


efforts to relieve pain. 


The reaſon why theſe convulſive motions are re alternately exerted 
and remitted was mentioned above, and in Se&. XII. 1. 3. when the 
exertions are ſuch as give a temporary relief to the pain, which ex- 
cites them, they ceaſe for a time, till the pain is again perceived; and 
then new exertions are produced for its relief. We ſee daily examples 

: of this in the loud reiterated laughter of ſome people ;. the pleaſure- 

able ſenſation, which excites this laughter, ariſes for a time ſo high 

as to change its name and become painful: the convulſive motions of 
the reſpiratory muſcles relieve the pain for a time; we are, however, 
unwilling to loſe the pleaſure, and preſently put a ſtop to this ex- 
ertion, and immediately the pleaſure recurs, and again as inſtantly 


_ . riſes into pain. All of us have felt the pain of eee laughter; 


children have been tickled into convulſions of the Whole body; and 
others have died in the act of laughing; probably from a paralyſis 
ſucceeding the long continued W "of the muſcles of Ce | 
tion. N 
Hence we e learn the Neal why children, who are fo cably er ex- 
cited to laugh by the tickling of other people's fingers, cannot tickle 
themſelves into laughter. The exertion of their hands in the en- 
deavour to tickle themſelves prevents the neceſſity of any exertion of 
the reſpiratory muſcles to relieve the excels of pleaſureable affection. 


See Sect. XVII. 3. Sec tl | 1 
1 | 3 | Chryſippus 
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Chryſippus is recorded to have died laughing, when an aſs was in- 
vited to ſup with him. The ſame is related of one of the popes, 
Who, when he was ill, ſaw a tame ne at ** bedſide am on x the 
| Db thiara, Hall. Phyſ. T. III. p. 306. iii 

There are inſtances of epilepſy being . by ng e 
by Van Swieton, T. III. 402 and 308. And it is well known, that 
many people have died inſtantaneouſly from the painful exceſs of joy, 
Which probably might haue ow: mag ntl the exertions of 
laughter. 
Every e of TROY Ach we attend _ n pain or 
pleaſure; thoſe which occaſion pleaſure, furniſh either ſocial or ſelfiſh 
pleaſure, either malicious or friendly, 'or laſcivious, or ſublime plea- 
ſure; that is, they give us pleaſure mixed with other emotions, or 
they give us unmixed pleaſure, without occaſioning any other emo- 
tions or exertions at the ſame time. This unmixed pleaſure, if it 
be great, becomes painful, like all other animal motions from ſtimuli 
of every kind; and if no other exertions are occaſioned at the ſame 
time, we uſe the exertion of laughter to relieve this pain. Hence 

laughter is oceaſioned by ſuch wit as excites ſimple pleaſure without 
any other emotion, ſuch as pity, love, reverence. For ſublime ideas 
are mixed with admiration, beautiful ones with love, new ones with 
ſurpriſe ; and theſe exertions of our ideas prevent the action of laugh- 
ter from being neceſſary to relieve the painful pleaſure above deſcribed. 
Whence lau ghable wit conſiſts of frivolous ideas, without connections 
of any eee, ſuch as puns on words, or on Phraſes, incon- 
. gruous r of ideas; on which account gr . is lo frequent 

in children. F 25 * 

Unmixed pleaſure leſs than that, which cauſes. laughter, cauſes 
deep. as in ſinging children to fleep, or in flight Intoxication from 
wine or food. Wet Seck. XVIII nz: $1 Toy | 

5. If the pains, or difagreeable ſenſations, hives deſiribes do not 
obtain a temporary relief from theſe convullive exertions of the muſ- 


cles, 
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cles, thoſe convulſive exertions continue without remiſſion, and one 
kind of catalepſy is produced. Thus when a nerve or tendon pro- 
_ duces. great pain by its being inflamed or wounded, the patient ſets 
his teeth firmly together, and grins violently, to diminiſh the pain; 
and if the pain is not relieved by this exertion, no relaxation of the 
maxillary muſcles takes place, as in the convulſions above deſcribed, 
but the jaws ren.ain firmly fixed together. This locked jaw is the 
moſt frequent inſtance of cataleptic ſpaſe, becauſe we are more in- 
clined to exert the muſcles ſubſervient to maſtication from their early 
obedience to violent efforts of volition. 5 
But in the caſe related in Sect. XIX. on Rien the cataleptic 
lady. had pain in her upper teeth; aud preſſing one of her hands ve- 
| hemently againſt her cheek-bone to diminiſh this pain, it remained in 
that. attitude for about half an hour twice a day, till the paptul pa- 
| en was over. 
I have this very day fon a young 172 in this Aiſcaſe, (with which 
F ſhe has frequently been afflicted,) ſhe began to-day with violent pain 
| ſhooting from one ſide of the forehead to the occiput, and after various 

ſtruggles lay on the bed with her fingers and wriſts bent and ſtiff for 

about two hours; in other reſpe&s ſhe ſeemed in a ſyncope with a 
natural pulſe. She then had intervals of pain and of palm, and took 
three grains of opium every hour till ſhe had taken nine grains, before 
the pains and ſpaſm ceaſed. 
here is, however, another ſpecies of fixed ſpaſm, which differs 
4. from the former, as the pain exiſts in the contracted mulcle, and 

would ſeem rather, to be the conſequence than the cauſe of the con- 
traction, as in the cramp in the calf of the leg, and in many other 
parts of the body. ; 

In theſe ſpaſms it ſhould 8 that the muſcle itſelf i is firſt thrown 


| into contraction by ſome diſagreeable ſenſation, as of cold ; d that 


then the violent pain is produced by the great contraction of the muſ- 
3 cular 
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cular fibres extending its own tendons,” which are ſaid to be ſenſible 
to extenſion only; and is further explained! in Sect. XVIII. 15. 

6. Many inſtances have been given in this work, where after vio- 
lent motions excited by irritation, the organ has become quieſcent to 
leſs, and even to the great irritation, which induced it into violent 

motion; as after looking long at the ſun or any bright colour, they 
ceaſe to be ſeen; and after removing from bright day-light into a 
gloomy room, the eye cannot at firſt perceive the objects, which ſti- 
mulate it leſs. Similar to this is the ſyncope, which ſucceeds after 
the violent exertions of our voluntary motions, as after epileptic fits, 
for the power of volition acts in this caſe as the ſtimulus in the other. 
This ſyncope is a temporary palſy, or apoplexy, which ceaſes after a 
time, the muſcles recovering their power of being excited into action 
| by the efforts of volition ; as the eye in the circumſtance above men- 
tioned recovers in a little time its power of ſeeing objects in a gloomy 
room; which were inviſible immediately after coming out of a ſtronger 
light. This is owing to an accumulation of ſenſorial power during 
the inaction of thoſe fibres, which were before accuſtomed to per- 
petual exertions, as explained in Sect. XII. 7. 1. A ſlighter degree 
of this diſeaſe is experienced by every one after great fatigue, when 
the muſcles gain ſuch inability to further ation, that we are obliged 


to reſt them for a while, or to ſummon a greater 0 of 88 to 
continue their motions. 


In all the ſyncopes, which I IRR 3 3 . Fan 4 


the pulſe has continued natural, though the organs of ſenſe as well as 
the locomotive muſcles, have ceaſed to perform their functions; for 


it ĩs neceſſary for the perception of objects, that the external organs 


of ſenſe ſhould be properly excited by the voluntary power, as the 

eyes lids muſt be open, and perhaps the muſcles of the eye put into 
action to diſtend, and thence give greater pellucidity to the cornea, 

. which, in ſyncope, as in death, appears flat and leſs tranſparent. 


* bit | — 
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The tympanum of the ear alſo ſeems to require a voluntary exertion 
of its muſcles, to gain its due tenſion, and it is probable the other 
external organs of ſenſe require a fimilar voluntary exertion to adapt 
them to the diſtinct perception of objects. Hence in ſyncope as in 
 fleep, as the power of volition is ſuſpended, no external objects are 
1285 perceived. See Sect. XVIII. 5. During the time which the patient 
lies in a fainting fit, the ſpirit of animation becomes accumulated; 
and hence the muſcles in a while become irritable by their uſual ſti- 
Ayn and the fainting fit ceaſes. See Sect. XII. 7. I. 


7. If the exertion of the voluntary motions has been {till more 
energetic, the quieſcence, which ſucceeds, is ſo complete, that they 
cannot again be excited into action by the efforts of the will. In this 

manner the palſy, and apoplexy (which is an univerſal palſy) are fre- 
quently produced after convulſions, or other violent exertions ; of this 
I ſhall add a few inſtances. | | 
Platernus mentions ſome, who have died apopleQic from violent n 
exertions in dancing; and Dr. Mead, in his Eſſay on Poiſons, records 
a patient in the rn who at one effort broke the cords 
which bound him, and at the ſame inſtant expired. And it is pro- 
bable, that thoſe, who have expired from immoderate laughter, have 
died from this paralyſis conſequent to violent exertion. Mrs. Scott of 
Stafford was walking in her garden in perfect health with her neigh- 
bour Mrs. 4 the latter accidentally fell into a muddy rivulet, 

and tried in vain to diſengage herſelf by the aſſiſtance of Mrs. Scott's 
band. Mrs. Scott exerted Her utmoſt power for many minutes, firſt 
to aſſiſt her friend, and next to prevent herſelf from being pulled into 
the morals, as her diſtreſſed companion would not Ang her hand. 

After other aſſiſtance was procured by their united ſereams, Mrs. 
Scott walked to a chair about twenty yards from the brook, and was 
ſeized with an apoplectic ſtroke ; which continued many days, and 
terminated in a total loſs of her right arm, and her ſpeech ; neither of 
which ſhe ever after ang recovered. 


It 
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It is ſaid, that many people i in Holland have died after ſkating too 
long or too violently on their frozen canals ; it is probable the feath 
of theſe, and of others, who have died ſuddenly in ſwimming, has 
been owing to this great quieſcence or paralyſis ; which has ſucceeded 
very violent exertions, added to the concomitant cold, which has had 
greater effect after the e had been heated and exhauſted "Of pre- 
vious exerciſe. 

I remember a young man'of the name ＋ Nairne at Cambridge, 
Ae walking on the edge of a barge fell into the river. His couſin 
and fellow- ſradent of the ſame name, knowing the other could not 

ſwim; plunged into the water after him, auh him by his clothes, 
and approaching the bank by a vehement exertion propelled him ſafe 
to the land, but that inſtant, ſeized, as was ſuppoſed, by the cramp, 
or paralyſis, ſunk to riſe no more. The reaſon why the cramp of 
the muſcles, which compoſe the calf of the leg, is ſo liable to affect 
ſwimmers, is, becauſe theſe muſcles have very weak antagoniſts, and 
are in walking generally elongated again after their contraction by the 
weight of the body on the ball of the toe, which is very much greater 
than the reſiſtance of the water in ſwimming. See Section 
XVIII. 15. h 

It does not t follow that every apoplectic or paralytic attack is im- 
| mediately preceded by vehement exertion; the quieſcence, which 
ſucceeds exertion, and which is not fo great as to be termed paralyſis, 
frequently recurs afterwards at certain periods; and by other cauſes 
of quieſcence, occurring with thoſe periods, as was explained in treat- 
ing of the paroxyſms of intermitting fevers ; the quieſcence at length 
| [eek ſo great as to be incapable. of again being removed by the 
efforts of valition, and cowplete paralyſis is formed.” See Section 
XXXII. 3. 2. TR 

Many of the paralytic rationts, * I have ſeen, have ay 
| had diſeaſed livers from the too frequent potation of ſpirituous liquors ; 


ſome of them have had the gutta roſea on their faces and breaſts ; 
which 
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which has in ſome degree receded either ſpontancoully, or by the uſe 
oof external remedies, and the paralytic ſtroke has ſucceeded ; and as 
in ſeveral perſons, who have drank much vinous ſpirits, I have ob- 
ſerved epileptic fits to commence at about forty or fifty years of age, 

without any hereditary taint, from the ſtimulus, as I believed, of a 
. diſeaſed liver; I was induced to aſcribe many paralytic caſes to the 
ſame ſource ; which were not evidently the effect of age, or of un- 
acquired debility. And the account given before of dropſies, which 
very frequently are owing to a paralyſis of the abſorbent ſyſtem, and 
are generally attendant on free drinkers of ſpirituous liquors, con- 
firmed me in this opinion. 

The diſagreeable irritation of a diſeaſed liver produces exertions and 6 
conſequent quieſcence; theſe by the accidental concurrence of other 
cauſes of quieſcence, as cold, ſolar or lunar periods, inanition, the 
want of their uſual portion of ſpirit. of wine, at length produces pa- 
ralyſis. „ 

This is further e by bo g. that the muſcles, we moſt 
frequently, or moſt powerfully exert, are moſt liable to palſy; as 
thoſe of the voice and of articulation, and of thoſe paralytics which I 
have ſeen, a much greater proportion have loſt the uſe of their right 
arm ; which is ſo much more generally exerted than the left. 

I cannot diſmiſs this ſubject without obſerving, that after a para- 
lytic ſtroke, if the vital powers are not much injured, that the pa- 
tient has all the movements of the affected limb to learn over again, 
juſt as in early infancy ; the limb is firſt moved by the irritation of 
its muſcles, as in ſtretching, (of which a caſe was related in Section 


VII. 1. 3.) or by the electric concuſſion ; afterwards. it becomes 


obedient to ſenſation, as in violent danger or fear; and laſtly, the 

muſeles become again aſſociated with volition, and gradually acquire 

their uſual habits of acting together. 

Another Phenomenon in palſies is, that when the limbs of one ſide 
are 
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are diſabled, thoſe of the other are in perpetual motion. This can 
only be explained from conceiving that the power of motion, what- 
ever it is, or wherever it relides, and which is capable of being ex- 
hauſted by fatigue, and accumulated in reſt, is now leſs expended, 
: whilſt one half of the body is incapable of receiving its uſual propor- 
tion of it, and is hence derived with greater eaſe or in greater: abundance 
into the limbs, which remain vnaffected. 
JE 1. The exceſs or defect of voluntary exertion Wende ſimilar 
effects upon the ſenſual motions, or ideas of the mind, as thoſe al- 
ready mentioned upon the muſcular fibres. Thus when any vioſent 
pain, ariſing from the defect of ſome peculiar ſtimulus, exiſts either 
in the muſcular or ſenſual ſyſtems of fibres, and which cannot be 
removed by acquiring the defective ſtimulus; as in ſome conſtitutions 
convulſions of the muſcles are produced to procure a temporary relief, 
ſo in other conſtitutions vehement voluntary exertions of the ideas of 
the mind are produced for the ſame purpoſe; for during this exertion, 
like that of the mpſcles, the pain either vaniſhes or is diminiſhed : 
this violent exertion conſtitutes madneſs; and in many caſes I have 
[ſeen the madneſs take place, and the convulſions ceaſe, and recipro- 
cally the madneſs ceaſe, and the conyulſions reyes, See Section 
III. 5. 8. VEL D eite ee 
2. Madneſs is diſtinguiſhable Fai rund as in the atten . 


patient knows not the place where he reſides, nor the perſons of his 
friends or attendafits, nor is conſcious of any external objects, except 
when ſpoken to with a louder voice, or ſtimulated with unuſual force, 
and even then he ſoon relapſes into a ſtate of inattention to every 
thing about him: Whilſt in the former he is perfectly ſenſible to 
every thing external, but has the voluntary powers of his mind in- 
tenſely Werte on ſome particular object of his deſire or averſion, he 
harbours in his thoughts a ſuſpieion of all mankind, leſt they ſhould 
eounteract his n 5 and while he: Keeps his intentions, and the 


I motives 
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motives of his actions profoundly ſecret; he is perpetually ſtudying 
the means of acquiring the object of his with, or of preventing or re- 
venging the injuries he ſuſpects. 

3. A late French philoſopher, Mr. Helvetius, has deducel almoſt 
all our actions from this principle of their relieving us from the enuui 


or tædium vitæ; and true it is, that our deſires or averſions are the 


motives of all our voluntary actions; and human nature ſeems to ex- 
cel other animals in the more facil uſe of this voluntary power, and 


on that account is more liable to inſanity than other animals. But 
in t mania this violent exertion of volition is expended on miſtaken ob- 


jects, and would not be relieved, though we were to gain or eſcape 
the objects, that excite it. Thus I have ſeen two noe of mad- 
men, who conceived that they had the itch, and ſeveral have believed 


they had the venereal infection, without in reality having a ſymptom 


of either of them. They have been perpetually nk ia upon this 


fubje&t, and ſome of them were in vain falivated with defign of con- 


vincing them to the contrary. 


4. 10 the minds of mad people thoſe volifions alone exiſt, which 


are unmixed with ſenſation; immoderate ſuſpicion 1 is generally the 


firſt ſymptom, and want of ſhame, and want of delicacy about clean- | 
lineſs. Suſpicion is a voluntary exertion of the mind arifing from the 


pain of fear, which it is exerted to relieve: ſhame is the name of a 


peculiar difagreeable ſenfation, ſee Fable of the Bees, and delicacy 


about Leary ariſes* from another diſagreeable ſenſation. And 


therefore are not found i in the . of maniacs, which are employed 


ſolely in voluntary exettions. Hence the moſt modeſt women in 
| this diſeaſe walk naked amongſt men without any kind of concern, 


uſe obſcene diſcourſe, and Have. no delitacy about their natural eva- 


7; if 


cuations. 


I; Nor are maniacal people more attentive to their natural appe- 


tites, or to the irritätions which ſurround them, except as far as may 
reſpect their ſuſpicions or deſigns; for the violent and perpetual ex- 


: 8 3 K | ertions 


ſanity. 


tween his legs, N away with delight, and complained no 
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 ertions of their voluntary powers of mind preyents their perception of 


almoſt every other object, either of irritation or of ſenſation. Hence 


it is that they bear cold, hunger, and fatigue, with much greater 


pertinacity than in their ſober hours, and are leſs injured by them in 


reſpect to their general health. Thus it is aſſerted by hiſtorians, that 
Charles the Twelfth of Sweden ſlept on the ſnow, wrapped only in 


his cloak, at the ſiege of F rederickſtad, and bore extremes of cold, 


and hunger, and fatigue, under which numbers of his ſoldiers periſh- j 


ed; becauſe the king was inſane with ambition, but the ſoldier had : 


no ſuch poyerful fiimulus to. Dai bis ee from. ng. and 
| death. 


6. Beſides the * IE g ha exertions in con ER of 


pain, there is alſo a pleaſureable inſanity, as well as a pleaſureable 
delirium ; as the inſanity of perſonal vanity, and that of religious fa 
naticiſm. When agreeable ideas excite into motion the ſenſorial 

power of ſenſation, and this again cauſes other trains of agreeable 
ideas, a conſtant ſtream of pleaſureable ideas ſucceeds, and produces 
pleaſureable delirium. . So when the ſenſorial power of volition ex- 
cites agreeable ideas, and the pleaſure; thus produced excites more vo- 


lition in its turn, a conſtant flow of agreeable. voluntary ideas ſuc- 
ceeds ; which when thus exerted. in dunn eee in- 


Thus when our e 1 are excired. 2 our . of i 


3 pleaſure, it is termed play; when they are excited by our volition, 
it is termed work ; and the former of theſe. is attepded with leſs fa- 


tigue, becauſe the muſcular actions in play produce in their turn 


more pleaſureable ſenſation; which again has the property of pro- 
ducing more muſcular action. An agrecable inſtance of this I ſaw | 


this morning. A little boy, who was tired with walking, begged of 


his papa to carry him. Here,” ſays the reverend doctor, ride 


upon my gold- headed cane; "oi and the pleaſed child, puttin g it be- 


mor 8 
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more of his fatigue. Here the aid of another ſenſorial power, that 
of pleaſureable ſenſation, ſuperadded vigour to the exertion of exhauſted 
volition. Which could: otherwiſe only have been excited by additional 
pain, as by the laſh of ſlavery. On this account where the whole 
ſenſorial pou / er has been exerted on the contemplation of the promiſed 
Joys of heaven, the ſaints of all perſecuted religions have borne the 

tortures of martyrdom! with otherwiſe arcountable firmneſs. 

7. There are ſome diſeaſes, which obtain at leaſt a temporary relief 
from the exertions of inſanity; many inſtances of dropſies being thus 
for a time cured are recorded. An elderly woman labouring with 
aſcites I twice ſaw relieved for ſome weeks by inſanity, the dtopſy 
; ceaſed for ſeveral weeks, and recurred again alternating with the in- 
| fanity. A man afflicted with difficult reſpiration on lying down, with 
very irregular pulſe, and cedematous legs, whom I ſaw this day, has 
for above a week been much relieved in reſpect to all thoſe ſymptoms 
by the acceſſion of e ne is OY "oy inordinate ſuſpicion, 
and great anger. 

In caſes of common temporary anger the aicreaſol action of the ar- 
terial ſyſtem is ſeen by the red ſkin, and increaſed pulſe, with the 
immediate increaſe of muſcular activity. A friend of mine, when he 
was painfully fatigued by riding on horſeback, was accuſtomed to call 
up ideas into his wind, which uſed to excite his anger or indignation, 
and thus for a time at leaſt relieved tlie pain of fatigue. By this tempo- 
fary inſanity, the effect of the voluntary power upon the whole of his 

fſyſtem was increaſed; as in the caſes of dropſy above mentioned, it 
would appear, that the increaſed action of the voluntary faculty of 
the ſenſorium affected the abſorbent Wem, as s well as the ſecerning 


1 W rains 


+378; In reſpect to relieving inflammatory pains; and removing fever, 
I have ſeen many inſtances, as mentioned in Sect. XII. 2. 4. One 
N hay, Nn 1 attended, had twice at ſome years interval a locked 


2 He Jaws 
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jaw, which relieved a pain on her ſternum with peripneumony. Two 
other ladies I ſaw, who towards the end of violent peripneumony, in 
which they frequently loſt blood, were at length cured by inſanity 
ſupervening. In the former the increaſed voluntary exertion of the 
muſcles of the jaw, in the latter that of the organs of ſenſe, removed 
the diſeaſe ; that is, the diſagreeable ſenſation, which had produced 
the inflammation, now excited the voluntary power, and theſe new 
voluntary exertions employed or expended the ſuperabundant ſenſorial 
power, which had previeuſly been aries; on the ee cas and 
cauſed inflammation, 1 8 1 
Another caſe, which 1 wink ae relations. was of, a young man 
Aus, twenty; he had laboured under an irritative fever with debility 
for three or four weeks, with very quick and very feeble, pulſe, and 
other uſual ſymptoms, of that ſpecies of typhus, but at this time com- 


plained much and frequently of Pain of his legs and feet. When thoſe 


who attended him were nearly in deſpair of his recovery, I obſerved 
with pleaſure an inſanity of mind ſupervene : which was, totally dif- 
ferent from delirium, as he knew his friends, calling them by their 
names, and the room in which he lay, but became violently ſuſpici- 
ous of his attendants, and calumniated with vehement oaths his ten- 
der mother, who ſat weeping by his bed. On this his pulſe became 
flower and firmer,. but the quickneſs did not for ſome time intirely 
1915 and be cee recoyered. In. this caſe the ingrodyRion of an 
ments of the ſyſtem, which are ; generally only aQuated by he power | 
of irritation, and of aſſociation. . ; 
3 Another caſe I recolle& of a voun man, about twenty-kve, who 
had the ſcarlet · fever, with very quic - pulſe, and an univerſal erup- 
tion on his ſkin, and was not. without reaſon eſteemed to be in great 
danger of bis life. After a few.days an inſanity ſupervened, which 
his friends miſtook, for W 3, he gradually recovered, and the 
6 cuticle 


1 15 
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euticle peeled off. From theſe and a few other cafes I have always 
eſteemed inſanity to be a favourable ſign in 1 fevers, and have cautiouſly 

_ diſtinguiſhed it from delirium. 
LI. Another mode of mental exertion to relieve. pain, is by pro- 
| ducing a train of ideas not only by the efforts of volition, as in inſa- 
nity; but by thoſe of ſenſation likewiſe, as in delirium and fleep. 
This mental effort is termed reverie, or ſomnambulation, and is de- 
' ſcribed more at large in Sect. XIX. on that ſubject. But I ſhall here 
relate another 255 of that wonderful diſeaſe, which fell yeſterday 
under my eye, and to which I have ſeen many analogous alienations 
of mind, though not exactly ſimilar in all e een But as all 
of them Aber began or terminated with pain or convulſion, there 
can be no doubt but that they are of epileptic origin, and conſtitute 
another mode of mental exertion to relieve ſome painful ſen- ; 
tie 5 4 46} 
I. Maſter A. about nine years old, had been fried at N every | 
morning for ten days with uncommon fits, and had had flight re- 
turns in the afternoon... They were ſuppoſed to originate from 
worms, and had been in vain attempted to be removed by vermi- 
fuge purges. | As his fit was expected at ſeven yeſterday morning, 
1 ſaw him before that hour; he was aſleep, ſeemed: free from pain, 
and his pulſe natural. About ſeven he began to complain. of pain 
about his navel, or more to the left fide, and in a few minutes had 
exertions of his arms and legs like ſwimming. He then for half 
an hour hunted a pack of hounds; as appeared by his hallooing, 
and calling the dogs by their names, and diſcourſing with the at- 
tendants of the chaſe, deſcribing exactly a day of hunting, which 
(I was informed) he had witneſſed a year before, going through 
all the moſt minute circumſtances of it ; calling to. people; wha 
were then preſent, and lamenting: the: abſence of eng who were 


then alſo abſent. After this ſcene he imitated, as he lay in bed, 
Ld (fi | ſome 
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ſome of the plays of boys, as ſoimuting and jumping. 
then ſung an Engliſh and then an Italian ſong ; part of Moe 
with his eyes open, and part with them cloſed, but could not 
be awakened or excited by _ violence, which | was Na 
to uſe. 1310 £1 
After about an hour he came ſuddenly to bimſel 1 ap- 
parent ſurpriſe, and ſeemed quite ignorant of any part of what 
had paſſed, and after being apparently well for half an hour, he 
ſuddenly fell into a great ſtupor, with ſlower pulſe than natural, aid 
a ſlow moaning reſpiration, | in which he continued _ another 1 8 
hour, and then recovered. 


The ſequel of this diſeaſe was fvvncabte) he was APs one 


grain of opium at fix every morning, and then to riſe out of * 


bed; at half paſt ſix he was directed fifteen drops of laudanum in 
a glaſs of wine and water. The firſt day the paroxyſm became 
ſhorter, and leſs violent. The doſe of opium was increaſed to one- 


half more, and in three or four days the fits left him. The bark and 5 


filings of iron were alſo exhibited twice a days" ; and. 1 Re the com- 
plaint returned no more. 1110 „ 
n this paroxyſm 1 it muſt be So chat TE: 1 0 * 10 pain, ER} 7 
1 with ſtupor, in both circumſtances reſembling a fit of epilepſy. 
And that therefore the exertions both of mind and body, both the vo- 
luntary ones, and thoſe immediately excited by dit ans 
were exertiohs to relieve pain. 
The hunting ſcene appeared to kt n an a of mandy 
7 than of imagination, and was therefore rather a voluntary exer- 
tion, though attended with the pleaſureable eagerneſs, which was 
the conſequence of —_ n recalled. 10 0 eee * not the 
cCauſe of them. * ei il i 
Theſe ideas thus voluntarily recollected were ROY by frn- 
 fations of pleaſure, though his ſenſes were unaffected by the ſti- 
88 1 VVV muli 
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muli of viſible or audible objects; or ſo weakly excited by them as 
not to produce ſenſation or attention. And the pleaſure thus ex- 
cited by volition produced other ideas and other motions in con- 
ſequence of the ſenſorial power of ſenſation. Whence the mixed 
catenations of voluntary and ſenſitive ideas and muſcular motions. 


in reverie; which, like every other kind of vehement exertion, 


contribute to relieve pain, by expending a large quantity of ſenſorial 
power. 
| Thoſe fits generally commence during ſleep, from whence I ſup- 
poſe they have been thought to have ſome connection with ſleep, 
and have thence been termed Somnambaliſm ; but their commence=- 
ment during fleep is owing to our increaſed excitability by internal 
ſenſations at that time, as explained in Sect. XVIII. 14 and 5, and 
not to any ſimilitude between reverie and ſleep. 
3. I was once concerned for a very elegant and i ingenious young 
lady, who had a reverie on alternate days, which continued nearlx 
the whole day; and as in her days of diſeaſe ſhe took up the ſame 
kind of ideas, which ſhe had converſed about on the alternate day 
before, and could recolle& nothing of them on her well-day ; ſhe 
appeared to her friends to poſſeſs two minds. This caſe alſo was of 
epileptic kind, and was cured, with ſome relapſes, by opium admi- 


niſtered before the commencement of the paroxyſm. 


4. Whence it appears, that the methods of relieving inflammatory 
pains, is by removing all ſtimulus, as by veneſection, cool air, mu- 
eilaginous diet, aqueous potation, ſilence, darkneſs. 

The methods of relieving pains from defect of ſtimulus is by 0 5 
| plying the peculiar ſtimulus required, as of food, or warmth. 
And the general method of relieving pain is by exciting FRE action 
ſome great part of the ſyſtem for the purpoſe of e n u PER 
of the ſenſorial power. This is done either by exertion of the vo- 
luntary ideas and muſcles, as in inſanity and convulſion; or by 


exerting 
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* 


exerting both voluntary and ſenſitive motions, as in reverie; or by 
exciting the irritative motions by wine or opium internally, and 
by the warm bath or bliſters externally; or laſtly, by exciting 
the ſenſitive ideas by good news, affecting ſtories, or agreeable 
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DISEASES OF ASSOCIATION. 


To Aa or e of parts. Primary and ſecondary parts of an officiated | 
train of motions reciprocally affe each other. Parts of irritative trains of mo- 


tion affect each other in four ways. Sympathies of the ſkin and ſtomach. Fluſb- 


Ing of the face after a meal. Eruption of the ſmall-pox on the face. Chilneſs 


| after a meal. 2. Vertigo from intoxication. 3. Abſorption from the lungs and 


pericardium by emetics. In vomiting the actions of the ſtomach are decreaſed, not 
increaſed. Digeſtion ſtrengthened after an emetic, Vomitting from deficiency of 


ſenſorial power. 4. Dyſpnæa from cold bathing. Slow pulſe from digitalis, 
_ Death from gout in the ſtomach. II. 1. Primary and ſecondary parts of ſen- 


 fitive aſſociations affect each other. Pain from gall-ſtone, from urinary ſtone, 


Hemicrania. Painful epilepſy. 2. Gout and red face: from inflamed liver. 


Shingles from inſiamed kidney. 3. Coryza from cold applied to the feet. Pleu- 


riff, Hepatitis. 4. Pain of ſhoulders from inflamed liver, III. Diſeaſes from 


be afeciations. ideas. 


+; 1. MANY ſynchronous and ſacceſfive motions of our muſcular. 


fibres, and of our organs of ſenſe, or ideas, become affociated ſo as to 


Form indifloluble tribes or trains of action, as ſhewn in Section X. on 
Aſſociate Motions. Some conſtitutions more eaſily eſtabliſh theſe aſ - 
ſociations, whether by voluntary, ſenſitive, or irritative repetitions, 
and ſome more eaſily loſe them again, as ſhewn in Section XXXI. on 

Temperaments. 


When the beginning of fuck a trait of actions becomes by any 


means diſordered, the ſucceeding part is liable to become diſturbed 


. in 
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in conſequence, . and this is. commonly termed ſympathy or conſent of? 
parts by the writers of medicine. For the more clear-underſtanding : 

of theſe ſympathies we muſt iconſider-a-tribe-or. train of actions as di- 

. vided into two parts, and call one of them the primary or original: 
motions, and the other the ſecondary: or ſympathetic ones. 

The primary and ſecondary parts of a train. of irritative actions may 
reciprocally affect each other in four different manners. 1. They 
may both be exerted with greater energy than natural. 2. The 

former may ack with greater, and the latter with leſs energy. 3. 
The former may act with leſs, and the latter with greater energy. 
1 They may both act with leſs energy than natural. I'ſhall now 
give an example of each kind of theſe modes of action, and endeavour - 
to ſhew, that though the primary and ſecondary parts of theſe trains 
or tribes of motion are connected by irritative aſſociation, or their 
previous habits.of acting together, as deſcribed in Sect. XX. on Ver- 
bf tigo. Vet that their acting with ſimilar or diſſimilar degrees of ener- 
BY» depends on the greater or leſs quantity of ſenſorial POWer,,1 meh 
the primary part of«the train expends in its exertions. 
The actions of the ſtomach conſtitute ſo important a part Ty . | 
Acid of · both irritative and ſenſitive motions, that it is ſaid to 
ſympathize with almoſt every part of the body; the firſt example, 
which I ſhall adduce to ſhew that both the primary and ſecondary. 


parts of a train of irritative aſſociations of motion act with .increaſed | 


energy, is taken from the conſent of the- ſkin with this organ. When 
the action of the fibres of the ſtomach is increaſed, as by the ſtimulus- 

of a full meal, the exertions of the cutaneous arteries of the face be- 
come increaſed by their irritative. aſſociations with thoſe of the ſto- 
macb, and a_glow or fluſhing of the face ſucceeds. For the ſmall 
veſſels of the ſkin of the face having been more accuſtomed to the va- 
 rieties of action, from their frequent- expoſure to various degrees of 
cold and heat become more eaſily excited into increaſed action, than. 
thoſe of the covered parts of our — and thus act with more 


E Faergy . 
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energy from their irritative or ſenſitive aſſociations with the ſtomach. 
On this account in ſmall-pox the eruption in conſequence of the pre- 
vious affection of the ſtomach breaks out a day ſooner on the face than 
on the hands, and two days ſooner chan on the trunk, and recedes 1 in 
ſimilar times after maturation. _ 35 

But ſecondly, in weaker conſtitutions, that i is, in thoſe who poſ- 
ſeſs leſs ſenſorial power, ſo much of it is expended in the increaſed 
actions of the fibres of the ſtomach excited by the ſtimulus of a meal, 
that a ſenſe of chilneſs ſucceeds inſtead of the univerſal glow above 
mentioned ; and thus the ſecondary part of the aſſociated train of mo- 
tions is diminiſhed in energy, in conſequence of the imorealed activity 
of the primary part of it. 
2. Another inſtance of a ſimilar kind, where the ſecondary part of 

the train acts with leſs energy in conſequence of the greater exertions 
of the primary part, is the vertigo. attending intoxication 3 in this 
circumſtance ſo much ſenſorial power is expended on the ſtomach, 
and on its neareſt or more ſtrongly aſſociated motions, as thoſe of the 
| ſubcutaneous veſſels, and probably of the membranes of ſome inter- 
nal viſcera, that the irritative motions of the retina become imper- 
fectly exerted from deficiency of ſenſorial power, as explained in 
Set. XX. and XXI. on Vertigo and on Drunkenneſs, and hence the 
| ſtaggering inebriate cannot completely balance bimſelf by ſuch in- 
diſtinct viſion. 
3. An inſtance of the third circumſtance, where the primary part 
of a train of irritative motions acts with leſs, and the ſecondary part 
with greater energy, may be obſerved by making the following ex- 
periment. If a perſon lies with his arms and ſhoulders out of bed, 
till they become cold, a temporary coryza or catarrh is produced; ſo 
that the paſſage of the noſtrils becomes totally obſtructed ; at leaſt 
this happens to many people; and then on covering the arms and 
* till they become warm, the paſſage of the noſtrils ceaſes 
"© e } again 
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again to be obſtructed, and a quantity of mueus is diſcharged from 
| | tem. In this caſe the quieſcence of the veſſels of the ſkin of the 
, arms and ſhoulders,” oecaſioned by expoſure to cold air, produces by 
irritative aſſociation an increaſed action of the veſſels of the membrane 
of the noſtrils; and the accumulation of ſenſorial power during the 
torpor of the arms and ſhoulders is chus ee in r a 
n coryza or catarrb. 
Another inſtance may be adduced f Hom the ſympathy or conſent of | 
5 the motions of the ſtomach with other more diſtant links of the very 
_ extenſive tribes or trains of irritative motions aſſociated with them, 
| _ deferibed in Sect. XX. on Vertigo. When the actions of the fibres of. 
"ap the ſtomach are diminiſhed or inverted, the actions of the abſorbent 
veſſels, which take up the mucus from the lungs, pericardium, and 
other cells of the body, become inereaſed, and abſorb the fluids accu- 
mulated in them with greater avidity, as appears from the exhibition 
of foxglove, antimony, or other emetics in caſes of enen attend 
: ed with unequal pulſe and difficult reſpiration. | EH 9 td 
That the act of nauſea and vomiting is a decreafed exertion of fle 
fibres of the ſtomach may be thus danced ; when an emetic medi- 
eine is adminiſtered; it produces the pain of fickneſs, as. a diſagreeable 
taſte in the mouth produces the pain of nauſea; theſe. pains, like that 
of hunger,. or of cold, or like thoſe, which are-uſually termed ner- 
vous, as the head-ach or hemicrania, do not excite the organ into 
greater action; but in this caſe I imagine the pains of hekneſs or of. 
naufea counteract or deſtroy. the pleaſureable ſenſation, which ſeems 
neceſſary to digeſtion, as ſhe wn in Sect. XXXIII. 1. i The peri- 
ſtaltic motions of the fibres of the ſtomach become enfeebled: by the 
want of this ſtimulus. of pleaſureable ſenfation, and in conſequence 
ſtop for a time, and then become inverted; for they cannot become 
inverted without being previouſly. ſtopped. Now that this inverſion. 
al the trains of motion. of the fibres of the ſtomach 1 1s 8 to the de- 
TH 6; E ficiency: 
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+ ficiency of pleaſureable ſenſation is evinced from this circumſtance, 
that a nauſeous idea excited by words will produce vomiting as effec- 
ly as a nauſeous drug. 
Hlenee it appears, that the act of nauſea or vomiting cxpends leſs. 
ſenſorial power than the uſual periſtaltic motions of the ſtomach in 
the digeſtion of our aliment; and that hence there is a greater quan- 
tity of ſenſorial power becomes accumulated in the fibres of the ſto- 
mach, and more of it in conſequence to ſpare for the action of thoſe 
parts of the ſyſtem, which are thus aſſociated with the ſtomach, as 
of the whole abſorbent ſeries of veſſels, and which are at the fame 
time excited by their uſual ſtimuli. | 
From this we can underſtand, how after the operation of an emetic 
the ſtomach becomes more irritable and ſenſible to the ſtimulus, and 
the pleaſure: of food; fince as the ſenſorial power becomes accumu- 
lated during the nauſea and: vomiting, the digeſtive power is after- 
wards. exerted more forceably for a time. It ſhould, however, be 
here remarked, that though vomiting is in general produced by the 
x defect of this ſtimulus: of pleaſureable ſenſation, as when a nauſeous. 
drug is adminiſtered ; yet in long continued vomiting, as in ſea-ſick- 
neſs, or from habitual am- drinking, it ariſes from deficiency of ſen- 
ſorial power, which in the former eſs is exhauſted by the increaſed 
exertion of the irritative ideas of viſion, and in the latter by the fi e- 
quent application of an unnatural ſtimulus. 
4. An example of the fourth cifcumftance above mentioned;. where 

both the primary and ſecondary parts of a train of motions bibel 
with energy leſs than natural, may be obſerved in the dyſpnœa, 


which occurs in going into a very cold bath, and which has been de- 
ſoribed and explained in. Sect. XXXII. 3. 2 


And by the increaſed debility of the pulſations of the heart and ar- 
teries during the operation of an emetic. Secondly, from the ſlow-" 
neſs and intermiſſion of the pulſations of the heart from the inceſſant 

e to vomit. occaſioned * an overdoſe of digitalis. And thirdly,, 
from: 
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from the total ſtoppage of the motions of the heart, or death, i in con- 
ſequence of the torpor of the ſtomach, when affected with the com- 
mencement or cold paroxyſm of the gout. See Sect. XXV. 17. 

II. 1. The primary. and ſecondary. parts of the trains. of entire 
aſſociation reciprocally affect each other in different. manners. 1. The 
increaſed ſenſation of the primary part may ceaſe, when that of the 
ſecoudary part commences. 2. The increaſed action of the primary 
part may ceaſe, when that of the ſecondary part commences. 3. 
The primary part may have increaſed ſenſation, and the ſecondary 
part increaſed action. 4. The primary part may have increaſed ac- 
tion, and the ſecondary part increaſed ſenſation. "IT 

Examples of the firſt mode, where the increaſed K of he 
primary part of a train of ſenſitive aſſociation ceaſes, when that of 

the ſecondary part commences, are not unfrequent; as this is the 
= general origin of thoſe pains, which continue ſome time 7 7 al 
being attended with inflammation, ſuch as the pain at the pit of the 
ſtomach from a ſtone at the neck of the gall-bladder, and the py 
of ſtrangury in the glans penis from a ſtone at the neck of the urinary 
bladder. In both theſe caſes the part, which is affected ſecondarily, | 
is believed to be much more ſenſible than the part primarily affected, 
as deſcribed i in the catalogue of diſeaſes, Claſs II. 1. 1. 10. and IV. 2. 
1.1, and IV. 2. 1. 2. | 

The hemicrania, or nervous Wende as it is Filled. . Wie, it ori- ; 
ginates from a decaying tooth, is another diſeaſe of this kind ; as the 
pain of the carious tooth always ceaſes, when the pain over one eye 
and temple commences. And it is probable, that the violent pains, 
which induce convulſions in painful epilepſies, are produced in the 
ſame manner, from a more ſenſible part ſympathizing with a diſeaſed 
one of leſs ſenſibility. See Catalogue of Diſeaſes, Claſs IV. 2.1.5. 
and III. 1. I. 7. . 

I The laſt tooth, or dens fpientiz, of the upper jaw moſt frequent- 
| ly decays firſt, and us Ihle to produce pain over the eye and temple 
of 
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of that ſide. The laſt tooth of the under-jaw is alſo liable to produce 
a ſimilar hemicrania, when it begins to decay. When a tooth in the 
upper- jaw is the cauſe of the headach; a ſlighter pain is ſometimes 
perceived on the cheek- bone. And when a tooth in the lower- jaw 


zs the cauſe of headach; a pain ſometimes affects the tendons of the 


muſcles of the neck, which are attached near the jaws. But the 
clavus hyſtericus, or pain about the middle of the parietal borie on 

one ſide of the head, have ſeen produced by the ſecond of the mo- 
| hres, or grinders, of the under-jaw ; of which I ſhall relate the. fol-- 


Z lowing caſe. See Claſs II. 1. 1. 4, and IV. 2. 1. 5. 


Mrs. „about 30 years of age, was ſeized with great pair 
about the middle of the right parietal bone; which had continued a 
whole day before I ſaw her, and was ſo violent as to threaten to oc. 
cafion convulſions. Not being able to detect a decaying tooth, or a 
tender one, by examination with my eye, or by ſtriking them with 
a tea - ſpoon, and fearing bad conſequences from her tendency to con- 
vulſion, Fadviſed her to extract the laſt tooth of the under- jaw on the 
affected Le which was. done Wir 2 8 She was 


that had operated, Fane 10 drops of loa were given her, with 
large doſes of bark; by which the pain was removed. In about a 
fortnight ſhe took a cathartic medicine by ill advice, and the pain re- 
turned with greater violence in the ſame place; and, before I could 
arrive, as ſhe lived 30 miles from me, ſhe ſuffered a paralytic ſtroke; 
Which affected her limbs and her face on one ſide, and relieved 0 
: pain of her head. 
About a year afterwards IT was again called to her om account of a 
pain as violent as before exactly on the ſame part of the other parietal 
bone. On examining her mouth I found the ſecond molaris of the 
under - jaw y on the fide: before affected was now decayed, and con- 
cluded, that this tooth had occaſioned the ſtroke of the palſy by the 
Pain _ conſequent exertion it had cauſed, . On this account I cars 
2; (208% neſtly. 
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4 


2 


veſlly entreated ber to; allow. the found molaris of the ſame jaw op- 
e to the decayed one to be extracted; which was forthw ith done, 


aud the pain of ber head ee — to the Ion of 


her attendants. 

la the caſes aboye, related of the pain g in a part diſtant Dem 
the ſeat, of the diſeaſe, the pain is owing, to defect of the uſual mo- 
tions of the painful part. This appears from the coldneſs, paleneſs, 
and; emptineſs of the affected veſſels, or of the extremities of the body 


in general, and from there being no tendency: to inflammation, The 


increaſed action of the primary part of theſe aſſociated motions, as of 


the hepatic termination of the bile - duct from the ſtimulus of a gall- 


ſtone, or of the interior termination of the urethra from the ſtimulus 


of. a ſtone in the bladder, or laſtly, of a decaying tooth in hemicrania, 


depriyes the ſecondary part of theſe aſſociated motions, namely, the 
exterior terminations of the bile - duct or urethra, or the pained mem - 
branes of the head in hemicrania, of their natural ſhare of ſenſorial 


power: and hence the ſecondary parts of theſe ſenſitive trains, of aflo- 


ciation become pained from the deficiency of their uſual motions, 
which is accompanied; with deficiency of ebnete ad of heat. Sec 
Sect. IV- 5. XII. S. 3. XXXIV. I. 

Why does the pain of the primary part of the affociations ceaſe, 


4 ne ſecondary part commences? This is 2 queſtion of 


intricacy, but perhaps not inexplicable. The pain of the primary 
part of theſe aſſociated trains of motion was owing to too great ſtimu- 
lus, as of the ſtone at the neck of the bladder, and was conſequently 


cauſed by too great action of the pained part. This greater action 
than natural of the primary. part of theſe. aſſociated motions, by em- 


ploying or expendin g the ſenſorial power of irritation belonging to the 
whole aſſociated train of motions, occaſioned torpor, and conſequent 
pain, in the ſecondary. part of the aſſociated train; which was poſ- 
ſeſſed of greater ſenſibility than the primary part of it. Now the 


1 pain of che ſecondarꝝ part of the train, as ſoon as it commences, 
em 8 
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employs or expends che ſenſorial power of ſenſation belonging to the 
whole aſſociated train of motions ; and in conſequence the motions 
of the primary part, though increaſed by the ſtimulus of an extrane- 
ous body, ceaſe to be e with pain or ſenſation. 
If this mode of reaſoning be juſt it explains a curious fact, why 
when two parts of the body. are ſtrongly ſtimulated, the pain is felt 
only in one of them, though it is poſſible by voluntary attention it 
may be. alternately. perceived in them both. In the ſame manner, 
When two new ideas are preſented. to us from the ſtimulus of external 
bodies, we attend to but one of them at a time. In other words, 
when one ſet of fibres, whether of the muſcles or organs of ſenſe, 
contract ſo ſtrongly as to excite much ſenſation ; another ſet of fibres 
contracting more weakly do not excite ſenſation at all, becauſe the. 
ſenſorial power of ſenſation is pre-occupied by the firſt ſet of fibres. 
So we cannot will more then one effect at once, though by aſſocia- 
tions previouſly formed we can move many fibres in combination. 
hus in the inſtances above related, the termination of the bile 
duct in the duodenum, and the exterior extremity of the urethra, 
are more ſenſible than their other terminations. When theſe parts 
are. deprived of their uſual motions by deficiency of the ſenſorial 
power of irritation, they become painful according to law the fifth - 
in Section IV. and the leſs pain originally excited by the ſtimulus of 
concreted bile, or of a ſtone at their other extremities. ceaſes to be 
perceived. Afterwards, however, when the concretions of bile, or 
the ſtone on the urinary bladder, become more numerous or larger, 
the pain from their increaſed ſtimulus becomes greater than the 
aſſociated pain; and is then felt at the neck of the gall bladder or 
urinary bladder; and the pain of the glans penis, or at the pit of the 
ſtomach, ceaſes to be perceived. 
1 Examples of the ſecoud mode, white the increaſed itian of 
| the primary part of a train of ſenſitive aflociation ceaſes, when that 
% of the ſecondary part commences, are alſo not unfrequent; as this is 
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the uſual manner of the tranſlation of inflammations from internal to 
external parts of the ſyſtem, ſuch as when an inflammation of the 
liver or ſtomach: is tranſlated to the membranes of: the foot, and 
forms the-gout ;- or to the ſkin. of the face, and forms the roſy drop. 
or when an.inflammation- of the membranes of the kidneys is tranſ-- 
lated to the ſkin of the loins, and forms one kind of herpes, called 
ſhingles; in theſe. caſes by whatever cauſe the original inflammation. 
may have been produced, as the ſecondary part of the train of ſenſi- 
tive aſſociation is more ſenſible, it becomes exerted with Sreater vio- 
lence than the firſt part of it; and by both its increaſed pain, and 
the inereaſed motion of its fibres, ſo: far diminiſhes or exhauſts. the 
ſenſorial power of ſenſation; that the primary part of the train being 
leſs ſenſible ceaſes. both to ol. Paw. and; to act with, unnatural. 
ho 
3. Examples of cis third ans. ker tlie pe part of a train: 
of ſenſitive aſſociation of motions may experience increaſed ſenſation, 
and the ſecondary part increaſed action, are like wiſe not unfrequent * 
as it is in this manner that moſt inflammations commence. Thus, 
after ſtanding ſome time in ſnow, the feet become affected with the 
pain of cold, and a common coryza, or - inflammation of the mem 
brane of the noſtrils, ſucceeds. It is probable that the internal in- 
flammations, as pleuriſies, or hepatitis, which are produeed after the 
cold paroxyſm of fever, originate in the ſame manner from the ſym- 
pathy of thoſe parts with ſome others, which were previouſly pained 
from quieſcence; as happens to various parts of the ſyſtem during 
the cold fits of fevers. In theſe: caſes it would ſeem, that the ſen- 
forial power of ſenſation becomes accumulated during the pain of 
cold, as the torpor of the veſſels occaſioned by the defect of heat con- 
_ tributes to the increaſe or accumulation of the ſenſorial power of 
irritation, and that both theſe become exerted on ſome internal part, 
2 Was 3 arp by the cold which. affected the external 
Parts, 5 
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parts, nor by its aſſociation with them; or which ſooner recovered 


its ſenſibility. 


4. An example of the fourth mode, or where the primary part of 
a ſenſitive aſſociation of motions may have increaſed action, and the 
ſecondary part increaſed ſenſation, may be taken from the pain of the 
ſhoulder, which attends inflammation of the membranes of the liver, 
ſee Hepatitis, Claſs IV. 2. 1. 6. in this circumſtance ſo. much ſenſorial 
power ſeems to be expended in the violent actions and ſenſations of 
the inflamed membranes of the liver, that the membranes affociated 
with them become Tent to their uſual * and painful in 
ence. N | 
There may be othix' modes in which the primary and ſecondary 
parts of the trains of aſſociated ſenſitive motions may reciprocally 
affect each other, as may be ſeen by looking over Claſs IV. in the 
catalogue of diſeaſes; all which may probably be reſolved into the 


plus and minus of ſenſorial power, but we have not yet had ſufficient Y 5 


obſervations made upon them with a view to this doctrine. 5 
III. The aſſociated trains of our ideas may have ſympathies, and 
their primary and ſecondary parts affect each other in ſome manner 
ſimilar to thoſe above deſcribed; and may thus occaſion various curi- 
ous phenomena not yet adverted to, beſides thoſe explained in the 
Sections on Dreams, Reveries, Vertigo, and Drunkenneſs; and may 
thus diſturb the deductions of our reaſonings, as well as the ſtreams 
of our imaginations; preſent us with falſe degrees of fear, attach 
unfounded value to trivial circumſtances ; give actafion to our early 


prejudices and antipathies; ; and thus emblcrath the happineſs of our 


lives. A copious and curious harveſt might be reaped from this pro- 
vince of ſcience, in which, however, I ſhall not at preſent wield 
my ſickle. 47 . | 
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SECT. XXXVI. 


"OF THE PERTODS | or DISEASES. 


1. Agel, excited PURE MAN . . iba, or 158 1 o by e 
owing to the exhauſtion of ſenſorial power. Muſcles ſubjefted to leſs ſtimulus 
have their ſenſorial power accumulated. Hence the periods of ſome fevers. 
Want of irritability after intoxication. II. 1. Natural actions catenated with 
daily habits of life. 2. With ſolar periods. Periods of Heep. Of. evacuating 
the bowels. 3. Natural aftions catenated with lunar periods, Menſtruation. 
Vienereal orgaſm of animals. Barrenneſs. III. Periods of diſeaſed animal 
allions from ſlated returns of nocturnal cold, from ſolar and lunar influence. I 
© Periods of diurnal fever, bectic fever, quotidian, tertian, quartan fever. Periods 
E gout, pleuriſy, of fevers with arterial debility, and with arterial frength. | 
| Periods of rhaphania, of nervous cough,  hemicrania, arterial Þemorthages, 
|  bemorrhoids, hemoptoe, epilepſy, palſy, apoplexy, gg IV. 2 oy N 
: VP EO bc © $15.6 


* 


I. IF any of our ut be * to 8 3 0 the 
N power of volition, as thoſe of the fingers, when any one hangs by 
his hands on a ſwing, fatigue ſoon enſues; and the muſcles ceaſe to 
act owing to the temporary. exhauſtion of the ſpirit of animation; as. 
ſoon as this is again accumulated in the muſcles, they are — to. 
contract again by the efforts of volition” 
| Thoſe violent muſcular actions induced by pain- become, in. the 
fame manner intermitted and recurrent; as in labour-pains, vomit- 
ing, teneſmus, itrangury ; owing likewiſe to the temporary exhauſ-- 
tion of the ſpirit of animation, as above mentioned. 
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When any ſtimulus continues long to ad with unnatural violence, 
ſo as to produce too energetic action of any of our moving organs, 
thoſe motions ſoon. ceaſe, though the ſtimulus continues to act; as 
in looking long on a bright object, as on an inch - ſquare of red filk 
laid on white paper in the ſunſhine. See Plate I. in Sect. III. 1. 

On the contrary, where leſs. of the ſtimulus of volition, ſenſation, 
or irritation, have been applied to a muſcle than uſual; there ap- 
pears to be an accumulation of the ſpirit of animation in the moving 
organ; by which it is liable to act with greater energy from leſs 
quantity of ſtimulus, than was previouſly neceffary to excite it into ſo 
great action; as after having been immerſed in ſnow the cutaneous 
veſſels of our hands are excited into ſtronger action by the ſtimulus 


of a leſs degree of heat, than would previouſly have. Produced: that 
effect. 


From hence the dk. of 9050 fever fits may take their mein 
either ſimply, or by their accidental coincidence with lunar and ſolar 
periods, or with the diurnal periods of heat and cold, to be treated 
of below; for during the cold fit at the commencement of a fever, 
from whatever cauſe that cold fit may have been induced, it follows, 
1. That the ſpirit of animation muſt become accumulated in the 
parts, which exert during this cold fit leſs than their natural quan- 
tity of action. 2. If the 805 producing the cold fit does not in- 
coreaſe, or becomes diminiſhed ; the parts before benumbed or in- 
active become now excitable by ſmaller ſtimulus, and are thence 
thrown into more violent action than is natural; that is a. hot fit ſue- 
ceeds the cold one. 3. By the energetic action of the ſyſtem during 
the hot fit, if it continues long, an exhauſtion of the ſpirit of ani- 
mation takes place; and another cold fit is liable to ſueceed, from the 

moving ſyſtem not being excitable into action. from its uſual ſtimulus. 
This inirritability of the ſyſtem. from a too great previous ſtimulus, 
and conſequent exhauſtion of ſenſorial power, is the cauſe of the 
| * m and ſickneſs, and head- ach, ſome. hours after in 
toxication. 
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toxication. And hence we ſee one of the cauſes of the periods of 
fever- fits; which however are frequently combined with the periods 
of our diurnal habity,* or of heat aid cold, or of ſolar or lunar 
periods. 4 1 15" 7) hs + TY 1 £510? OA 
When beſides the ls to JOY Geciloned by tha expen- 
diture of ſenſorial power during the hot fit of fever, ſome other cauſe 
of torpor, as the ſolar or lunar periods, is neceſſary to the introduo- 
tion of /a ſecond. cold fit; the fever becomes of the intermittent kind ; q 
that is, there is a ſpace of time intervenes between the end of the 
hot fit, and the commencernent of the next cold one. But where 
no exteriour cauſe is neceſſary to the introduction of the ſecond cold 
fit; no ſuch interval of health intervenes; but the ſecond cold fit 
commences, as ſoon as the ſenſorial power is ſufficiently exhauſted 
by the hot fit ; and the fever becomes continual. 
II. 1. The following are natural animal actions, which are fre- 
| 88 catenated with our daily habits of life, as well as excited by 
their natural irritations. The periods of hunger and thirſt become 
catenated with certain portions of time, or degrees of exhauſtion, cr 
other diurnal habits of life. And if the pain of hunger be not re- 
 lieved by taking food at the uſual time, it is liable to ceaſe till the 
next period of time or other habits recur ; this is not only true in 
reſpe& to our general deſire of food, but the kinds of it alſo are 


governed by this periodical habit; inſomuch that beer taken to break- 


faſt will diſturb the digeſtion of thoſe, Who have been accuſtomed to 
tea; and tea taken at dinner will difagree with thoſe, who have 
been accuſtomed to beer. Whence it happens, that thoſe, who 
| have weak ſtomachs, will be able to digeſt more food, if they take 
their meals at regular hours; | becauſe they have both the ſtimulus of 
the aliment 17 ed and bo 7 8 oy. to pee n wn 
con; - 
I be periods or emptying -the bladder are not is agent on 
the Aſk or diſtention of the water in it, but are frequently 
ne?; 3 | catenated 
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eateriated: with external cold applied to the ſkin, as in cold bathing, 
or waſhing the bands; or with other habits of life, as many are ac- 
cuſtomed to empty the bladder before going to bed, or into te houſe 
after a journey, and this whether it be full or not. 

Our times of reſpiration are not only. governed by the dimolos of 

the blood i in the lungs, or our deſire of freſh air, but alſo by our 
attention to the hourly objects before us. Hence when a perſon is 
earneſtly contemplating an idea of grief, he forgets to breathe, till“ 
the ſenſation in his lungs becomes very urgent; and then a ſigh ſuc-- 
ceeds for the purpoſe of more forceably puſhing forwards the Wood,. 
which is accumulated in the lungs... 
Our times of reſpiration are alſo frequently g governed in part by 
r Wang of a ſteady ſupport for the actions of our arms, and hands, 
as in threading a needle, or hewing wood, or in ſwimming; when 
we are intent upon theſe objects, Wwe. breathe at the intervals of the 
exertion of the pectoral muſcles. 
e Ba; The following natural animal actions are > i ed by ir 
4 pod. The periods of ſleep and of waking depends much on the 
8 ſolar period, for we are inclined to ſleep at a certain hour, and to 
> awake at a certain hour, whether we. have had more or leſs fatigue _ 
during the day, if within certain limits; ; and are liable to wake at a 
certain hour, whether we went to bed earlier or later within certain 
limits. Hence it appears, that thoſe who complain of want of ſleep, 
will be liable to fleep better or longer, if they accuſtomaxhemſalvas 
to go to reſt, and to riſe, at certain hours. 
The periods of evacuating the bowels are generally e with 
ſome part of the ſolar day, as well as with the acrimony or diſten- 
tion occaſioned by the feces. . Hence one method of correcting coſ- 
- tiveneſs is by endeavouring to eſtabliſh a habit of evacuation at a cer- 

tain hour of the day, as recommended by Mr. Locke, which may 

be accompliſhed by ufing daily voluntary efforts at thoſe times, joined 
with the. uſual ſtimulus of the material to be evacuated. 


2F 
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3. The following natotil unitnal actions are connected With lunar 
Potis. 1. The periods of female medftroation are connected with 
lunar periods to great exactneſs, in ſome instances even to a few 
hours. Theſe do not commence or terminate at the full or change, 
or at any other particular part of tlie lunation, but after they have 
eommericed at any part of it, they continue to recur at that part 
With great regularity, unleſs diſturbed by ſome violent circumſtance, 
as explained i in Sect. XXXII. No. 6. their return is immediately cauſed 

by deficient venous abſorption, which is ow ing to the want of the 
ſtimulus, deſigned by nature, of amatorial copulation, or of the 
growing 1 Foy When the catamenia returns ſootier than the period 
of lunation, it ſhews a tendency of the "conſtitution to inirritabi- 
lit y; that is to debility, or deficiency of ſenſarial er e is to be 
1 by ſmall doſes of ſteel and opium. % % ENDS: 0 

The venereal orgaſm of birds and 20 ET eme t to commence, 
or return about the moſt powerful lunations at the vernal or autumnal 
equinoxes 3 but if it be diſappointed of its object, it is ſaid to recur at 
monthly periods: ; in this reſpect reſembling the female catamenia. 
Whence it is believed, that women are more liable to become preg- 
nant at or about the time of their catameuia, than at the intermediate 
times; and on this account they are ſeldom much miſtaken i in their 
reckoning of nine lunar periods from the laſt menſtruation ; the in- 
attention to this may ſometimes have been the cauſe of ſuppoſed bar- 
renneſs, and is therefars v worth Ake auler vin of "> _ * 
* have children. _ 9113-0 4 0 4 

II. We now. come to ile dec 1 of: diſeaſed a8 . 
The periods of fever-fits, which depend on the ſtated returns of noc- 
turnal cold, are diſcuſſed in Sect. XXXII. 3. Thoſe, which origi- 
nate or recur at ſolar or lunar periods, are alſo explained in Section 
XXXII. 6. Theſe we ſhall here enumerate; obſerving, however, that 

it is not more ſurpriſing, that the influence of the varying attractions 
of the ban and * ſhould b the ocean into mountains, than 


41 that 


LY 
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that it ſhould affect the nice kenfibilities of animal bodies; thou ch the 
manner of its operation on them is difficult to be underſtood. It is 
probable however, that as this influence gradually leſſens during the 
<ourſe of the day, or of the lunation, or of the year, ſome aftions 
of our fyſtem become leſs and.leſs.; till at length a total quieſcence 
of ſome part is induced; which is the commencement. of the pa- 
roxyſms of fever, of menſtruation, of pain with decreaſed action of 
the affected organ, and of conſequent convulſion. 
1. A diurnal fever in ſome weak people is diſtinctly obſerved to 
come on towards evening, and to ceaſe with. a moiſt ſkin early in the 
morning, obeying the ſolar periods. Perſons of weak conſtitutions 
Are liable to get into better ſpirits at the acceſs of the hot fit of this 
evening fever; and are thence inclined. to ſit up late; which by fur- 
ther cafrebling) them increaſes the leaſe; 4 whence they: loſe Their 
ſtrength and their colour. 
. The periods of hectic fever, e to 75 from ae e of 
matter, obeys the diurnal periods like the above, having the exacer- 
beſcence towards evening, and its remiſſion early in the morning, 
with ſweats, or diarrhoea, or urine with white ſediment. _ 
3. The periods of quotidian fever are either catenated with ltr 
time, and return at the intervals of twenty-four hours; or with lunar 
time, recurring at the intervals of about twenty-five hours. There is 
great uſe. in knowing with what circumſtances the periodical return 
of new erde aol} are.conjoined, as the moſt effectual times of 
exhibiting the-proper.medicines are thus determined. So if the tor- 
por, which, uſhers in an ague fit, is catenated with.the lunar day: it 
is know, when the bark or opium muſt be given, ſo as to exert its 
principal effect about the time of the expected return. Solid opium 
ſhould be given about an hour before the expected cold fit; liquid 
opium and wine about half an hour; the bark. repeatedly for ſix or 
eight hours previous to the expected return, 1225 5 ad 
| N | 3 The 
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4. The periods of tertian fevers, reckoned from the commence- 
ment of one cold fit to the commencement of the next cold fit, recur 
with ſolar intervals of forty- eight hours, or with lunar ones of about 
fifty hours. When theſe times of recurrence begin one or two hours 
earlier than the ſolar period, it ſhews, that the torpor or cold fit is 
produced by leſs external influence; and therefore that it is more li- 
able to degenerate into a fever with only remiſſions; ſo when men- 
1 ſtruation recurs ſooner than the period of lunation, it ſhews a ten 
8 deney of the habit to torpor or inirritabilit . 
5. The periods of quartan fevers return at ſolar inbervrde of ſeventy- 
7 two hours, or at lunar ones of about ſeventy- four hours and an half. 
This kind of ague appears moſt in moiſt cold autumns, and in cold 
countries replete with marſhes. It is attended with greater debility, 
and its cold acceſs more difficult to prevent. For where there is pre- 
= viouſly a deficiency of ſenſorial power, the conſtitution is liable to 
= run into greater torpor from any further diminution of it; two 
- ounces of bark and ſome ſteel ſhould be given on the day before the 
return of the cold paroxyſm, and a pint of wine by degrees a few 
hours before its . and erde ooo oth of laudanum « one Gre d 
the expected cold fit. 4 | 
6. The periods of the gout general commence about an biber be- 
fore ſun-riſe, which is uſually the coldeſt part of the twenty-four 
hours. The greater periods of the gout ſeem alſo to obſerve the ſolar 
influence, returning about the ſame ſeaſon of the year. 
7. The periods of the pleuriſy recur with exacerbation of the pain 
and fever about ſun-ſet, at which time veneſection is of moſt ſervice. 
The ſame may be obſerved of the inflammatory rheumatiſm, and 
* 88 other fevers with arterial ſtrength, which ſeem to obey folar * ; 
and thoſe with debility ſeem to obey lunar ones. | 
8. The periods of fevers with arterial debility footy to obey the 
* day, having me: acceſs daily nearly an hour later; and have 
| ſometimes 


— 7 


ſometimes two acceſſes in a day, reſembling the lunar effects Hap the 
es. | 
9. The periods a e or en of the limbs from rheu- 


matic pains, ſeem to be connected with ſolar influence, returning at 
nearly the ſame hour for weeks together, walels diſturbed by the ex- 


hibition of powerful doſes of opium. 


So the periods of Tuſſis ferina, or violent cm wath low pulſe, : 


called nervous cough, recurs by ſolar periods. Five grains of opium 
given at the time the cough commenced diſturbed the period, from 
| ſeven in the evening to eleven, at which time it regularly returned 


for ſome days, during which time the opium was gradually omitted. 
Then 120 drops of enen were given an hour before the acceſs of . 


the cough, and it totally ceaſed. The laudanum was continued a 
5 fortnight, and then gradually diſcontinued. 
10. The periods of hemicrania, and of painful ee are liable 


to obey lunar periods, both in their diurnal returns, and in their 
greater periods of weeks, but are > alſo induced by other exciting 


cauſes. 
11. The ric as 3 hemorchages Gs to return at ſolar 


periods about the ſame hour of the evening or morning. Perhaps the 


venous hamorrhages obey the lunar egi, as the catamenia, and 
hemorrhoids. | 

=r. $3: The periods of the We or piles, in ſome recur 
monthly, in others only at the greater lunar influence about the equi- 

een | 

13. The periods of hzmoptoc 3 obey ſolar influence, re- 

curring early in the morning for ſeveral days; and ſometimes lunar 


periods, recurring monthly; and ſometimes depend on our hours of 


ſleep. See Claſs I. 2. 1. 9. % | 
14. Many of the firſt periods of epileptic fits obey the monthly lu- 


nation with ſome degree of accuracy ; others recur only at the moſt 


powerful lunations before the yernal equinox, and after the autumnal 
3N2 Gy 
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one z hut when the conſtitution has gained a habit of relieving diſ- 
agreeable — 11 chis Nee of erg ga us recurs herd * 
N | flight cauſe; FEISS * . 
5 . A Phe attack of pally and apopleny are - known. tor recur® with 
great frequency about the equinoxes. | 
16. There are numerous inſtances of the ect of the Wndtiam upon 
«this periods of inſinity, whence me name of ren; en Siven to 
thoſe afflicted with this diſeaſt. man 0 
IV. The critical days, in which Reis: are efoppoſta” to neee, 
[Rave employed the attention of medical philoſophers from the days of 
Hippocrates to the preſent time. In whatever part of a lunation a 
8 fever commences,. Which owes either its whole cauſt to ſolar and la- 
* 5 1 "nar inifftence; or to this in conjunction with other caufes ; 8 it would 
bs that the effect would be the teateſt at the full and new moon, 
as the tides riſe Higheft at thoſe times, and would be the leaſt at the 
qꝗdadtatures ;: thus "if a-fever<fit-ſhould commence at the new or full 
moon, occafioned by the ſolar and lunar attraction diminiſhing ſome 
chemical aflnitz of the particles of blood, and thence deereaſing their 
4 ſlirnulus on our ſanguiferous ſtem, as mentioned in Seck. XXXH. 6. 
"this effect will any decreaſe for the firſt ſeven days, and will then 
increaſe tilt about the fourteenth diy, and will a gam decreaſe till about 
the twenty-firſt day, and increaſe again till the end of* the-lonation.. 
If a fever-fit from the above cauſe ſhould commence on the ſeventh 
day after either Tonation, tlie reverfe of the above circumſtances would 
happen. Now. it. is. probable, that thoſe feyers, whoſe criſis or ter- 
muiinations are influenced by lunations,. may begin at one or other of 
the above times, namely at the changes or quadratures; though ſuf- 
| - ficient obſervations have not been made to aſcertain this Elteurifitnce, 
Hence I conclude, that the ſmall-pox and meafles have their critical 
days, not governed by the times required for certain chemical changes 
in the blood: which affect or alter the ſtimulus of the contagious 
_ matter, but from. the daily increaſing or „ of this fan 
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| link of catenation, as explained in Section XVII. 3. 3. And as other 
fevers terminate moſt: frequently about the ſeventh, fourteenth, 
twenty-firſt, or about the end of four weeks, when no medical aſ- 
ſiſtance has diſturbed their periods, I conclude, that theſe criſes, or 
_ terminations, are governed by periods of the lunations, though we are 
ſtill ignorant of Weir manner of operation. 

In the diſtinct ſmall-pox the veſtiges of lunation are very apparent, 
after inoculation a quarter of a lunation precedes the commencement. 
of the fever, another quarter terminates with the complete eruption, 
another quarter with the complete maturation, and another quarter 
terminates the complete Waren of a material now. rendered inoffen+- 

due to. the. conſtitution, . 1 
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L one, ge by » the greater attrafion 2 their Fg e by chanical I 
 precipitations, by welding, by preſſure, by agglutination. II. Hunger, digeſtion, 
 wwby it cannot be imitated out of the body. Lafteals abſorb by animal ſeleftion, 
or appetency. III. The glands and pores abſorb nutritious particles by animal 

- ſeleftion. Organic particles of Buffon. Nutrition applied at the time of elonga- 
tion of fibres. Like inflammation. IV. It ſeems eafier to have Preſerved animals 

than to reproduce them. Old age and death from inirritability. Three cauſes of 
this. Oraginal fibres of the Rwy 0 e and . g e gh V. At * 
OE long hi of” 


| THE larger cryſtals of filing En" may 3 to ariſe 
from the combination of ſmaller cryſtals of the ſame form, owing to 
the greater attractions of their ſides than of their angles. Thus if 
four cubes were floating in a fluid, Whoſe friction or reſiſtance is no- 
thing, it is certain the ſides of theſe cubes would attract each other 
ſtronger than their angles; and hence that theſe four ſmaller cubes 
would ſo arrange themſelves as to produce one larger one. 
There are * means of chemical accretion, thek as the ds. 
tions of diſſolved calcareous or filiceous particles, as are ſeen in the 
formation of the ſtalactites of limeſtone in Derbyſhire, br of calcedone 
in Cornwall. Other means of adheſion are produced by heat and 
preſſure, as in the welding of iron-bars ; and other means by ſimple 


: preſſure, as in 1 forcing two Pieces of caoutchou, or | claſtic gum „to ad- 
4 $ 74 F | | , \ here; 
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here; and laſtly, by the agglutination of a third ſubſtance penetrating 
the pores of the other two, as in the agglutination of wood by means 
of animal gluten. - Though the ultimate particles of animal bodies 
are held together during life, as well as after death, by their ſpecific 
attraction of coheſion, like all other matter; yet it does not appear, 
that their original organization was produced by chemical laws, and 

their Production and increaſe muſt therefore only be looked for from 

the laws of animation. 

II. When the pain of hunger requires relief, certain parts of the 
material world, which fortound us, when applied to our palates, ex- 
cite into action the muſcles of deglutition ; and the material is ſwal- 
lowed into the ſtomach. - Here the new aliment becomes mixed with 
certain animal fluids, and undergoes a chemical proceſs, termed di- 
geſtion ; which however \Thomiſtey has not yet learnt to imitate 
out of the bodies of living animals or vegetables. This proceſs ſeems 
very ſimilar to the therme proceſs in the lobes of farinaceous ſeeds, 
as of barley, when it begins to germinate; except that, along with 
the ſugar, oil and mucilage are alſo produced; which form the chyle 
of animals, which is very ſimilar to their milk. 

The reaſon, I imagine, why this chyle- making, or ſaccharine pro- 
ceſs has not yet been imitated by chemical operations, is owing to 
the materials being in ſuch a ſituation in reſpe& to warmth, moiſture, 
and motion; that they will immediately change into the vinous or 
acetous fermentation ; except the new ſugar be abſorbed by the nu- 
merous lacteal or lymphatic veſſels, as wen as it is produced; which 
is not eaſy to imitate in the laboratory. 

Theſe laQteal veſſels have mouths, which are ite jnts action 
buy the ſtimulus of the fluid, which ſurrounds them; and by animal 
ſelection, or appetency, they abſorb ſuch part of the fluid as is agree- 
able to their palate; thoſe parts, for inſtance, which are already con- 
verted into chyle, before they have time to undergo another change 
by a a Vinous or acetous fermentation. This animal | iblorption of fluid 
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18 almoſt viſible:to thelnabed eye in the action of the puncta lacry- 
malia; which imbibe * tears en the er and n them 
again iuto the noſtrils. 

III. The arteries e lather were of A -alnzrd fluid: 
from which, after its recent oxygenation iu the lungs, a further ani- 
mal ſelection of various fluids is abſorbed. by the numerous glands ; 
theſe ſelect their reſpective fluids from the blood, which is perpetu- 
ally undergoing a chemical change; but the ſelection by theſe glands, 
like that of has. lacteals, 5 open their mouths i into the digeſting 
aliment in the ſtomach, is from animal appetency, not from eee 
affinity; ſecretion} cannot therefore be imitated in the laboratory, as 

at conſiſts in a chien of n of a Auch guring Ban Semen change 
of that fluid. 2 1911 5 
The mouths of the Was FP Abe By the We ter- 
1 pen ogy the glands, are finer than can 'eafily..be conceived ; yet 

it is probable, that the pores,” or interſtices of the parts, or coats, 
which, conſtitute theſe ultimate veſſels, may ſtill have greater. tenuity; 
and that theſe pores from the above analogy muſt poſleſs a fimilar 

power of irritability, and abſorb by their living energy the particles of 
fluid adapted to- their purpoſes, whether to replace the parts abraded 
or diſſolved, or to elongate and enlarge themſelves. Not only every 

kind of gland is thus, endued with its peculiar appetency, and ſelects 
the material agreeable to its taſte from the blood, but every individual 

pore acquires by animal ſelection the material, Which it wants; and 
| thus nutrition ſeems to be performed i in a manner ſo fimilar to ſecre- 
tion; that they only differ i in the one retaining, and the other 

; parting a again with, . ee which they have "{eleded from he 

blood. | | 1 
This way of agcenntine for nutrition from ates, * the con- 
ſequent animal ſelection of particles, is much more analogous, to other 
phenomena of. the animal microcoſm, than by having 8 to the 
{microſcopic animalcula, or organic particles of Buffon and Needham; 


Which 
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which being already compounded muſt themſelves require nutritive 
particles to continue their own exiſtence, And muſt be liable to un- 
dergo a change by our digeſtive or ſecretory organs ; otherwiſe man- 
kind would ſoon reſemble by their theory the animals, which they 
feed upon. He, who is nouriſhed by beef or veniſon, would in time 
become horned ; and he, who feeds on pork or bacon, would gain a 
noſe proper for en into the earth, as well as for the S e of 
odours. | 
The whole animal ſyſtem may be confidered as confiſting of the 


5 extremities of the nerves, or of having been produced from thei ; if 


we except perhaps the medullary part of the brain reſiding in the 
head and ſpine, and in the trunks of the nerves. Theſe extremities 
of the nerves are either of thoſe of locomotion, which are termed 
muſcular fibres; or of thoſe of ſenſation, which conſtitute the im- 
mediate organs of ſenſe, and which have alſo their peculiar motions. 
Now as the fibres, which conſtitute the bones and membranes, poſ- 
ſeſſed originally ſenſation and motion; and are liable again to poſſeſs 
them, when they become inflamed; it follows, that thoſe were, 
vvhen firſt formed, appendages to the nerves of ſenſation or locomo- 
tion, or were formed from them. And that hence all theſe ſolid 
parts of the body, as they have originally conſiſted of extremities of 
nerves, require an appoſition of nutritive particles of a ſimilar kind, 
contrary to the opinion of Buffon and Needham above recited. 
Laſtly, as all theſe filaments have poſſeſſed, or do poſſeſs, the 
power of contraction, and of conſequent inertion or elongation ; it 
| ſeems probable, that the nutritive particles are applied during their 
times of elongation ; when their original conſtituent particles are re- 
moved to a greater diſtance from N other. For each muſcular or 


ſenſual fibre may be conſidered as a row or ſtring of beads ; which 


5 the [em and that it is repaired during reſt, 


approach, when in contraction, and recede Hdcins its reſt or elonga- 
tion; and our daily experience ſhews us, that great action cmaciates 
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- Something like. this is ſeen out. of the body; for if a hair, or a 
eres untwiſted fibre of flax or ſilk, be ſoaked in water; it becomes 
longer and thicker by the water, which is abſorbed into its pores. 
Now if a hair; could be ſuppoſed to be thus immerſed in a ſolution of 
particles fimilar to thoſe, which compoſe it; one may imagine, that 
it might be thus increaſed in weight and magnitude; as the particles 
of oak-bark increaſe the e dt of the hides of beaſts in the proceſs 
of making leather. I mention theſe not as philoſophic analogies, but 
as Ges) to facilitate our ideas, how an accretion of parts may be ef- 
: fected by animal appetences, or ſelections, in a manner ſome what 
ſimilar to mechanical or chemical attractions. 

If thoſe new particles of matter, previouſſy prepared hos digeſtion 
$4 ad ſanguification, only ſupply the places of thoſe, which have been 
abraded by the actions of the ſyſtem, it is properly termed nutrition. 

If they are applied to the extremities of the nervous fibrils, or in ſuch 
quantity as to increaſe the length or craſſitude of them, the body be- 
comes at the ſame time enlarged, and its growth | is increaſed, as. well 
as its deficiences repaired... _ | | | 
In this laſt caſe ſomething more ot" oat a ſi mple appoſition. or . 
tion of particles ſeems hs neceſſary; as many parts of the ſyſtem 
during its growth are cauſed to recede from thoſe, with which they 
were before 1n contact; as the ends of the bones, or cartilages, recede 
from each other, as their growth advances: this proceſs reſembles 
inflammation, as appears in ophthalmy, or in the production of new 
fleſh in ulcers, where old veſſels are enlarged, and new ones pro- 
duced; and like that is attended with ſenſation. In this ſituatiomthe 
veſſels become diſtended with blood, and acquire greater ſenſibility, : 
and may thus be compared. to the erection of the penis, or of the 
nipples of the. breaſts of women ; while new particles become. added 
at the fame time; as in the ALES of nurition above deſcribed. 

When only the natural growth of the various parts of the body 
are "Iced, a leaſureable ſenſation attends it, as in youth, and. 


prongs 
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perhaps in thoſe, who are in the progreſs of becoming fat. When 
an unnatural growth is the conſequence, as in inna dbry diſeaſes, 
a painful ſenſation attends the enlargement of the ſyſtem. | 

IV. This appoſition of new parts, as the old ones diſappear, ſe- 
lected from the aliment we take, firſt enlarges and ſtrengthens our 
bodies for twenty years, for another twenty years it keeps us in 
health and vigour, and adds ſtrength and ſolidity to the ſyſtem; 
and then gradually ceaſes to nouriſh us properly, and for another 
twenty years we gradually fink | into Ts” and finally ceaſe to act, 

and to exiſt. 
On conſidering this ſubject one e ſhould have imagined at firſt view, 
that it might have been eaſier for nature to have ſupported her pro- 

geny for ever in health and life; than to have perpetually reproduced 
them by the wonderful and myſterious proceſs of generation. But 
it ſeems our bodies by long habit ceaſe to obey the ſtimulus of the 
aliment, which ſhould ſupport us. After we have acquired our 
height and ſolidity we make no more new parts, and the ſyſtem 
obeys the irritations, ſenſations, volitions, and aſſociations, with 
leſs and leſs energy, till the whole finks into inaction. 

Three cauſes may conſpire to render our nerves leſs excitable, 
which have been already mentioned. 1. If a ſtimulus be ereater 
than natural, it produces too great an exertion of the Rimulated 
organ, and in conſequence exhavifs the ſpirit of animation ; and 
the moving organ ceaſes to act, even though the ſtimulus be con- 
| tinued. And though reſt will recruit this exhauſtion, yet ſome de- 
8 gree of permanent injury remains, as is evident after expoſing the 
eyes long to too ſtrong a light. 2. If excitations weaker than na- 
tural be ed. ſo as not to excite the organ into action, (as When 
ſmall doſes of aloe or rhubarb are . they may be gradually 
increaſed, without exciting the organ into action; which will thus 
Fable a habit of diſobedience to the ſtimulus; thus by increaſing the 
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doſe by degrees, great quantities of opium or wine may be taken 


without intoxication. See Sect. XII. 3. 1. 
__ Another mode, by which life is gradually undermined, 18 when 


 irritative motions continue to be produced in conſequence of ſtimulus, 


but are not ſucceeded by ſenſation ; hence the ſtimulus of contagious 
matter is not capable of producing fever a ſecond time, becauſe it is 
not ſucceeded by ſenſation. See Sect. XII. 3.6. And hence, owing 
to the want of the general pleaſureable ſenſation, which ought to at- 


tend digeſtion and glandular ſecretion, an irkſomeneſs of life enſues; 
and, where this is in greater exceſs, the melancholy « old age OC- 


curs, with torpor or debility. 
From hence I conclude, that it is probable that FR fibrillæ, or 


moving filaments at the extremities of the nerves of ſenſe, and the 


fibres which conſtitute the muſcles (which are perhaps the only parts 
of the ſyſtem that are endued with contractile life) are not changed, 


as we advance in years, like the other parts of the body ; but only 
enlarged or elongated with our growth; and in conſequence they be- 
come leſs and leſs excitable into action. Whence, inſtead of gradu- 
ally changing the old animal, the generation of a totally new one 
becomes neceſſary with undiminiſhed excitability; which many years | 
will continue to acquire new parts, or new ſolidity, and then loſing 
its excitability in time, periſh like its parent. 


V. From this idea the art of preſerving long health and life may be 


deduced ; which muſt conſiſt in uſing no greater ſtimulus, whether | 


of the quantity or kind of our food and drink, or of external circum- 
ſtances, ſuch as heat, and exerciſe, and wakefulneſs, than 1s ſuf- 
ficient to preſerve us in vigour ; ; and gradually, as we grow old to in- 


_ creaſe the ſtimulus of; our.  aliment, as the ſqurritability: of our ſtem 
increaſes. d 


The debilitating effects aſcribed by the poet 3 to 1 ex- 


cette uſe of warm bathing in Italy, may with equal propriety be ap- 


3 e plied 
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plied to the warm rooms of England; which, with the general ex- 
ceſſive ſtimulus of ſpirituous or fermented liquors, and in ſome in- 
ſtances of immoderate venery, contribute to ſhorten our lives. 


| Balnea, vina, venus, corrumpunt corpora noſtra, 
At faciunt vitam balnea, vina, venus !' 


Wine, women, warmth, againſt our lives combine ; 
But what is life without warmth, women, wine! 
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. OF THE OXYGENATION OF THE BLOOD IN THe LUNGS, | 
| AND IN THE PLACENTA. _ 


1. Blood abjers oxy gene 1 the air, 1 phoſphoric 2] c its colour, gives i 


out heat, and ſome Pblogiſtic material, and acquires an etherial ſpirit, which is 
_ aifſi rated i in fibrous motion. II. The placenta is a pulmonary organ like the gills 
_ of fiſh. Oxygenation of the blood from air, from water, by lungs, by pills, by 
the placenta ; neceſſity of this oxygenation to quadrupeds, to fiſh, to the fatus in 
- utero. Placental veſſels inſerted into the arteries of the mother. Uſe of cotyledons 
in cows. Why quadrupeds have not ſanguiferous lochia. Oxygenation of the 
cCbick in the egg, of ſeeds. III. The liquor- ammii is not excrementitions. It is 

. _ wutrititious. I is found in the eſophagus and ſtomach, and forms the meconium. 

| — . without heads. So i Dr. en, 


I. FROM the WOE Aiſcoveries of many in genious philoſophers it 


appears, that during reſpiration the blood ATIVAN the vital part of the 
air, called oxygene, through the membranes of the lungs ; and that 
hence reſpiration may be aptly compared to a ſlow . As 
in combuſtion the oxygene of the atmoſphere unites with ſome phlo- 
giſtic or iuflammable body, and forms an acid (as in the production of 
vitriolic acid from ſulphur, or carbonic acid from charcoal,) giving 
out at the ſame time a quantity of the matter of heat; ſo in reſpira- 
tion the oxygene of the air unites with the phlogiſtic part of the blood, 
and probably produces ante or animal acid, hanging the colour 


of 
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of the blood from a dark to a bright red; and probably ſome of the 


matter of heat is at the ſame time given out according to the theory 
of Dr. Crawford. But as the evolution of heat attends almoſt all che- 
mical combinations, it is probable, that it alſo attends the ſecretions 
of the various fluids from the blood; and that the conſtant combina- 


tions or productions of new fluids by means of the glands conſtitute 


the more general ſource of animal heat; this ſeems evinced by the 


univerſal evolution of rhe matter of heat in the bluſh of ſhame or of 
anger; in which at the ſame time an increaſed ſecretion of the per- 


ſpirable matter occurs; and the partial evolution of it from topical in- 
flammations, as in gout or rheumatiſm, 4n which there is a en 
of new ad del | 
Some medical philoſophers have aGithed the heat of animal bodies: 
to the friction of the particles of the blood againſt the fides of the veſ- 
ſels. But no perceptible heat has ever been ee ae by the agitation 
of water, or oil, or quickſilver, or other fluids; except thoſe fluids 
have undergone at the ſame time ſome chemical change, as in agitat- 
ing milk or wine, till they become ſour. 


Beſides the ſuppoſed production of phoſphoric acid, and change of 


colour of the blood, and the production of carbonic acid, there would. 
appear to be ſomething of a more ſubtile nature perpetually acquired 
from the atmoſphere ; which is too fine to be long contained in ani- 
mal veſſels, and therefore requires perpetual renovation ; and without 
which life cannot continue longer than a minute or two; this ethe- 
real fluid is probably ſecreted „ A the blood by the brain, and 


perpetually e in the actions of the muſcles and organs of 
£ ſenſe. 


That the blood Xxquires 3 3 the air, which: i is-imme- 


eelr neceſſary to life, appears 1 an experiment of Dr. Hare 


hiloſ. Tranſact. abridged, Vol. III. p. 2 39.) who found, ** that 
birds, mice, &. would live as long again in a veſſel, where he had 
c crowded 1n double the quantity of air by a condenſing engine, than. 


1 | | they | 
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they did when confined in air of the common denſity.“ Whereas if 

ſome kind of deleterious vapour only was exhaled from the blood in 

reſpiration ; the air, when condenſed into half i its ee Nee not 

be ſuppoſed to receive ſo much of it. 

II. Sir Edward Hulſe, a phyſician of coptrtativn # the tetenntug of 

the preſent century, was of opinion, that the placenta Was a Nepira- 

* tttory organ, like the gills of fiſh; and not an organ to ſupply nutri- 
=_ ment to the foetus; as mentioned in Derham's Phyſico-theology. 

Many other phyſicians ſeem to have eſpouſed the fame opinion, as 

noticed by Haller. Elem. Phyſiologiæ, T. 1. Dr. Gipſon publiſhed | 

a defence of this theory in the Medical Eſſays of Edinburgh, Vol. I. 

and II. which doctrine is there controverted at large by the late Alex- 
ander Monro ; and fince that time the general opinion has been, that 
the placenta is an organ of nutrition only, owing perhaps rather to the 
authority of ſo great a name, than to the validity of the arguments 

adduced in its ſupport. The ſubje& has lately been reſumed by Dr. 
James Jeffray, and by Dr. Foreſter French, in their inaugural differ- 
tations at Edinburgh and at Cambridge; who have defended the con- 
trary opinion in an able and ingenious manner; and from whole Theſes 

I have extracted many of the following remarks. 

Firſt, by the late diſcoveries of Dr. Prieſtley, -M. Lavoiſier, and 
ah. philoſophers, it appears, that the baſis of atmoſpherical air, 
called oxygene, is received by the blood through the membranes off 
the lungs ; and that by this addition the colour of the blood is changed : 
from a dark to a light red. Secondly, that water poſſeſſes oxygene 
alſo as a part of its compoſition, and contains air likewiſe in its pores; 
whence the blood of fiſh receives oxygene from the water, or from 
the air it contains, by means of their gills, in the ſame manner as the 
blood is oxygenated in the lungs of air- breathing animals; it changes ; 

its colour at the ſame time from a dark to a light red in the veſſels of 
their gills, which conſtitute a pulmonary organ adapted to the me- 
dium in which they live. fE hirdly, that the Placenta conſiſts of ar- 


teries 
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teries carrying the blood to its extremities, and a vein bringing it 
back, reſembling exactly in ſtructure the lungs and gills above men- 
tioned ; and that the blood changes its colour from a dark to a light 
red in paſſing through theſe veſſels. 
This analogy between the lungs and gills of animals, and the . 
centa of the fetus, extends through a great variety of other circum- 
ſtances; thus air-breathing creatures and fiſh can live but a few mi- 
ö nutes without air or water; or when they are confined in ſuch air or 
water, as has been ſpoiled by their own reſpiration; the ſame hap- 
pens to the fetus, which, as ſoon as the placenta is ſeparated from the 
uterus, muſt either expand its lungs, and receive air, or die. Hence 
from the ſtructure, as well as the uſe of the placenta, it appears to be 
a reſpiratory organ, like the gills of fiſh, by which the blood in the. 
| fetus becomes oxygenated. 
From the terminations of the placenital veſſels not beats rid 
to bleed after being torn from the uterus, while thoſe of che uterus 
effuſe a great quantity of florid arterial blood, the terminations of the 
placental veſſels would ſeem to be inſerted into the arterial ones of the, 
mother; and to receive oxygenation from the paſſing currents of her 
blood through their coats or membranes ; which oxygenation is proved 
by the change of the colour of the blood from dark to light red in its 
paſſage e the placental arteries to the placental vein. 5 
The curious ſtructure of the cavities or lacunæ of the placenta, 
demonſtrated by Mr. J. Hunter, explain this circumſtance. That in- 
7 808 philoſopher has ſhewn, that there are numerous cavities or 
lacunæ formed on that fide of the placenta, which is in contact with 
the uterus; thoſe cavities or cells are filled with blood from the ma- 
ternal arteries, which open into them; which blood is again taken up 
by the maternal veins, and 1s thus perpetually changed. While the 
terminations of the placental arteries and veins are ſpread in fine reti- 
evlation on the ſides of theſe cells. And thus, as the growing fetus 
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requires greater oxygenation, an apparatus 18 produced reſembling 
e the air-cells of the lungs. _ 7 
In cows, and other ruminating animals, the internal ſurface of the 
uterus is unequal like hollow cups, Which have been called coty- 
tedons ; and into theſe cavitiesthe prominencies of the numerous pla- 
centas, with which the fetus of thoſe animals is furniſhed, are in- 
ſerted, and ſtrictly adhere; though they may be extracted without 
effuſſon of blood. Theſe Inequalities of the uterus, and the nu- 
merous placentas 1 in conſequence, ſeem to be deſigned for the purpoſe 
of expanding a greater ſurface for the terminations of the placental 
. 1 5 veſſels for the purpoſe of receiving oxygenation from the uterine ones; 
=_— as the progeny of this claſs of animals are more completely formed 
| EY before their nativity, than that of the carnivorous claſſes, and muſt 
thence in the latter weeks of pregnancy require greater oxygenation; 
Thus calves and lambs can walk about in a few minutes after their 
birth; while puppies and kittens remain many days without opening 
. their eyes. And though on the ſeparation of the cotyledons of ru- 
*miniting animals no bio is effuſed, yet this is owitg clearly to the 
greater power, of contraction of their uterine lacunæ or alveoli. See 
Medical Eflays, Vol. V. page 144. And from the fame cauſe they 
are not liable to a fanguiferous menſtruation. 
. The neceſſity of the oxygenation of the blood in the fetus i is farther 
iülluſtrated by the analogy of the chick in the egg ; which appears to 
have its blood oxygenated at the extremities of the veſſels ſurround- 
ing the yolk; which are ſpread on the air-bag at the broad end of the 
egg, and may abſorb oxygene through that Mott membrane from the 
ait confined behind it; and which is bewn by experiments in the ex- 
haufted 1 receiver to be changeable through the ſhell. 
This analogy may even be extended to the growing eds of vege- 


5 . tables ; which were ſhewn by Mr. Scheele to require a renovation ok 
=. 1 the air over the water, in which they \ were confined, Many vege- 
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table ſeeds are ſurrounded with air in ther nods. or receptacles, as 
peas, the fruit of ſtaphylea, and lichnis veſicaria; but it is probable, 
that thoſe ſeeds, after they are ſhed, as well as the ſpawn of filh, 
by. the ſituation of the former on or near the moiſt and aerated ſurface 
of the earth, and of the. latter in the ever-changing and ventilated 
Water, may not be in need of an apparatus for the oxygenation of their 
firſt blood, before the leaves of one, and the gills of the other, are 
produced for this purpoſe. 

III. 1. There are many arguments, beſides the ſtrict ee be- 
tuner the liquor amnii and the albumen ovi, which ſhew the former 
to be a nutritive fluid; and that the fetus in the latter months of 
pregnancy takes it into its ſtomach ; and that in conſequence the pla- 
venta is produced for ſome other important purpoſe. 

Firſt, that the liquor amnii is not an excrementitious fluid i 
| evinced, becauſe, it is found in greater quantity, when the we 18 
young, decreaſing after a certain period till birth. Haller aſſerts, 
4 ths; in ſome animals but a ſmall quantity of this fluid remains at 
the birth. In the eggs of hens it is conſumed on the eighteenth day, 
ſo that at the e of the chick ſcarcely any remains. In rabbits 
before birth there is none.“ Elem. Phyſiol. Had this been an ex- 
_ -erementitious fluid, the contrary would probably have occurred, 
Secondly, the ſkin of the fetus 1s covered with a whitiſh cruſt or pel- 
licle, which would ſeem to preclude any idea of the liquor amnii 
being produced by any exſudation of 1 matter. And it cau- 
not Fc of urine, becauſe in brute animals the urachus paſſes 
from the bladder to the alantois for the expreſs purpoſe of carrying off 
that fluid; Which however in the human fetus ſeems to be retained 
in the diſtended bladder, as the feces are accumulated! in the bowels of 
all animals. 
. The nutritious quality of 1 "FACT which 13 the fetus, 
appears from the following conſiderations. I. It is coagulable by heat, 
"ood nitrous acid, aud by ſi of wine, like milk, ſerum of blood, and 
3 P 2 other 
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other Auids, which daily experience evinces to be nutritious. | 2. It 
has a faltiſh taſte, according to the accurate Baron Haller, not unlike 
the whey of milk, which it even reſembles in ſmell. 3. The white 
of the egg which conſtitutes the food of the chick, is ſhewn to be nu- 

tritious by our daily experience; beſides the experiment of its nutri- 
tious effects mentioned by Dr. Fordyce in his late Treatiſe on Digeſ- 

tion, p. 178; who adds, that it much reſembles the eſſential * of 
the ſerum of blood. 

3. A fluid ſimilar to the fluid, with which 0 fotos 4 15 ee, 

- except what little change may be produced by a beginning digeſtion, 

is found in.the ſtomach of the fetus ; and the Were of the egg is found 

in the ſame manner in the ſtomach of the chick. 


Numerous hairs, fimilar to thoſe of its ſkin, are W found 


among the contents of the ſtomach in new- born calves; which muſt 
| Werle have licked themſelves before their nativity. Blafi Anatom. 
See Sect. XVI. 2. on Inſtinct. Fant. . 
Th he chick in the egg is ſeen ponily to move in its e fluid, 
and to open and ſhut its mouth alternately. The ſame has been ob- 
eren in puppies. Haller's El. Phyſ. I. 8. p. 201. 
A column of ice has been ſeen to reach down the efdphinichs: from 
the mouth to the ſtomach 1 in a frozen fetus ; and this 1 ice was the liquor 
amnii frozen. $25 
The meconium, or firſt fæces, in the beetle of new- born infants 
evince, that ſomething has been digeſted ; and what could this be but 
_ "the liquor amnii together wi The x recrements of the gaſtric a and 
12 gall, which were n for its digeſtion? 

There have been recorded ſome enten births of animals with- 
out heads, and conſequently without mouths, which ſeem to have been 
delivered on doubtful authority, or from inaccurate obſervation. There 
are two of ſuch monſtrous productions however better atteſted ; one 
of a human fetus, mentioned by Gipſon in the Scots Medical Effays ; 

which having the gula impervious was furniſhed with an aperture into 
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the wind- pipe, which communicated below into the gullet ; by means 
of which the liquor amnii might be taken into the ſtomach before na- 
tivity without danger of ſuffocation, while the fetus had no occaſion to 
breathe. The other monſtrous fetus is deſcribed by Vander Wiel, 
who aſſerts, that he ſaw a monſtrous lamb, which had no mouth ; but 
| Inſtead of it was furniſhed with an opening in the lower part of the 
neck into the ſtomach. Both theſe inſtances evidently favour the doc- 
trine of the fetus being nouriſhed by the mouth ; as otherwiſe there 
had been no neceſſity W new or unnatural apertures into the ſtomach, 

When the natural ones were deficient? 
From theſe facts and obſervations we may ſafely mfer, that the 
fetus in the womb is nouriſhed by the fluid which ſurrounds it; which 
during the firſt period of geſtation is abſorbed by the naked lacteals; 
| and 18 r ſwallowed into the ſtomach and bowels, when theſe 
organs are perfected; and laſtly that the placenta is an organ for the 
purpoſe of giving due oxygenation to the blood of the fetus; ; Which 
is more de Try or at leaſt more frequently neceſſary, than even the 
ſupply of food. | | 
The queſtion of the great ae becomes thus eafily anſwered. 
2 Why 1 is not the fetus in the womb ſuffocated for want of air, when 
it remains there even to the tenth month without reſpiration : yet if 
it be born in the ſeventh or eighth month, and has once reſpired, it 
"becomes immediately ſaffocated for want of air, if its Teſpiration be 
obſtructed? 
For further information on this ſubject, the reader is referred to 
the Tentamen Medicum of Dr. Jeffray, printed at Edinburgh in 
1786. And it is hoped that Dr. French will ſome time give his theſes 
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I. Habits acting and feeling of individuals attend the ſoul into @ future life, and at- 
tend the new embryon at the time of its production. The new Speck of entity ab- 
ere nutriment, and receives oxy gene. Spreads the terminations. of its veſſels on 
- cello, which communicate with the arteries US the uterus ; ſometimes with thoſe of 
the peritoneum. © Afterwards i feallows the liquor amnii, which it Produces by _ 
its irritation from the uterus, or peritoneum. Like infefts in the heads of calves 
and ſheep. Why the white of egg is of two confi pencies.? Why nothing is found 
in quadrupeds fimilar to the yolk, nor in moſt vegetable ſeeds. II. 1. Eggs of 
29 2M and fiſh impregnated out of their bodies. Eggs of fowls which are not fecun- 
dated, contain only the nutriment for the enbryon. The embryon is produced by, 
| the male, and the nutriment hy the female. Animalcula in ſemine. Profuſicn of 
3 nature s births. 2. Vegutables viviparous. Buds and bulbs have each a father 
1 but no mother. Veſſels of the leaf and bud ineſculate. Ibe paternal offspring er- 
aftly reſembles the parent. 3. Inſetts impregnated for ft fox generations,  Polypus 
branches like buds. Creeping roots. Fuiparous flowers. 2 ænia, volvox. Le 

- from Adam's rib. Semen not à fimulus to the egg. III. I.  Embryons not orj- 

_ ginally created within other - embryons. Organized matter is not fo minute. 
= Ci 2. All the parts of the embryon are not formed in the male parent. Crabs pro- 
Io | Auce their legs, worms produce their beads and tails. I wens; cancers,” and in- 
| | flammations, ne veſſels are formed. Mules partake of the farms of both parents. 

| Hair and nails grew by elongation, not by diftention. 3. Organic particles of 

Buffon. IV. 1. Rudiment of the embryon a ſimple living filament, becomes a 

living ring, and then a living tube. 2. It acquires new irritabilities, and ſenfibili- 
n 8 be | iet 


See GENERATION) 459 


flies with new organizations, ds in wounded ſnails, polypi, moths, gnats, tadpoles. 
Hence new parts are acquired by. addition not by diſtention. 3. All parts of the 
body grow if not confined. 4. Fetuſes aeficient at their extremities, or have.a du- 
Plicature of parts. Monſtrous births, Double Parts of vegetables. 5. Mules 
155 cannot be fofmed by diftention of the ſeminal ens. 6. Families of animals from a 
mixture of their orders. Mules imperfect. 7. Animal appetency like chemical 
affinity. Vis f abricatrix and medicatrix of nature. 8. The changes of animals 
Before and after nativity. Similarity of their ſtructure. Changes in them from 
ti, hunger, and dan ger. All warm-blooded animals derived from one living 
Flament. Cold-blooded animals, inſells, worms, vegetables, derived al alſo from one 
living amen. Male animals babe teats. Mlale pidęeon gives milk. The 
world itſelf” generated. The cauſe of cauſes,  Aftate of probation and reſponſi- | 
Biliy. V. 1. Efficient cauſe of the colours of birds eggs, and of hair and fea- 
* ' thers, which become white in ſnowy countries. Imagination of the female colours 
Ihe egg. Ideas or motions of the retina imitated by the.extremities of the nerves of 
touch, or rete mucoſum. 2. Nutriment ſupplied by the female of three kinds. 
Her imagination can only affett the firſt kind. Mules bow produced, and mulat= 
+, Foes. Organs of reproduction why deficient i in mules. Eggs with double yolks. 
= - £ y Various ſecretions produced by the extreinities of the veſſels, as in the 
glands. Contageous matter. Many glands affeed by pleaſurable ideas, as thoſe 
© which ſecrete the ſemen. 2. Snails and WOrins are hermaphrodite, yet cannot im- 
Pregnate thenyelves.” Final cauſe of this.” 3. "The imagination of the male forms 
the ſex. © Ideas, or motions of the nerves of viſion or of touch, are imitated by the 
ultimate extremities of the glands of the teſtes, which mark the ſex. This eſßect of 
the imagination belongs only to the male. © The ſex of the embryon is not owing to 
accident. 4. Cauſes of the changes in animals from imagination as in monſters. 
From the male. From the female. F. Miſcarriages from fear. 6. Power of 
. - the imagination of the male over the colour, form, and ſex of the progeny. An in- 
. flance of. 7. Att of generation accompanied with ideas of the male or female 
form. Art of begetting beautiful children of either ſex. 4 VII. Recapitulation. 
VIII. Conclyfion.: Of cauſe and wat 7 be atomic e leads to a firſt. 
Cauſe. 
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I. THE ingenious Dr. Hartley in his work on man, and ſome 
other philoſophers, have been of opinion, that our immortal part ac- 
quires during this life certain habits of action or of ſentiment, which 
become for ever indiſſoluble, continuing after death i in a future ſtate 
of exiſtence ; i and add, that if theſe Habit are of the malevolent kind, 
they muſt render the poſſeſſor miſerable even in heaven. I would 
apply this f ingenious idea to the generation or production of the em- 
bryon, or new animal, which Keks ſo much of the form and * 
Penzen of the r 
Owing to the imperfection of 8 the 8 is "mb a 

new animal, but is in truth a branch or elongation of the parent; 
ſince a part of the embryon- animal is, or was, a part of the parent; 
and therefore in ſtrict language it cannot be ſaid to be entirely new at 
the time of its production; "apy: gene it wo retain" ſome nes the 
habits of the parent ſyſteaemm ten ty 

At the earlieſt period of nec the anbrydd, as Corded rom 
the blood of the male, would ſeem to conſiſt of a living filament with 
| certain capabilities of 1 irritation, ſenſation, volition, and affociation ; 3 
and alſo with ſome acquired! habits or propenſities peculiar to the pa- 
rent: : the former of theſe. are in. common with other animals; the 
latter ſeem. to. diſtinguiſh or produce the kind of animal, whether 
man or quadruped, with the ſimilarity of feature or form to the pa- 
rent. It is difficult to be conceived, that a living entity can be ſepa- 
rated or produced from the blood by the action of a gland; and which 
ſhall afterwards" become an animal ſimilar to that in whoſe veſſels it 
is formed; even though we ſhould" ſuppoſe with ſome modern theo- 
fiſts, that the blood is alive; yet every other hypotheſis concerning 
en reſts on principles ſtill more difficult to our comprehenſion, 

At the time of procreation this ſpeck of- entity is received into an 
| appropriated nidus, in which it muſt acquire two circumſtances ne- 
ceſſary to its life and growth; one of theſe is food or ſuſtenance, 
which is to be received by the abſorbent. mouths of its l and 
Sir 0 | | | ID the 
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the other is that part of atmoſpherical air, or of water, which by the 
new chemiſtry is termed oxygene, and which affects the blood by 
paſſing through the coats of the veſſels which contain it. The fluid 
ſurrounding the embryon in its new habitation, which is called liquor 
amnii, ſupplies. it with nouriſhment ; and as ſome air cannot but be in- 
troduced into the uterus along with the new embryon,- it would ſeem 
that this ſame fluid would for a ſhort time, ſuppoſe for a few hours, 
ſupply likewiſe a ſufficient ee of the oxygene for its 5 immediate 5 
exiſtence. | | 

On this account the vegetable impregnation of aquatic plants is 
ed} in the air; and it is probable that the honey-cup or nectary 
of vegetables requires to be open to the air, that the anthers and 
gigtnas of the flower may have food of a more agel kind than 
the common vegetable ſap-juice. F 1 

On the introduction of this primordium 10 entity into the. uterus 
the irritation of the liquor amnii, which ſurrounds it, excites the ab- 
ſorbent mouths of the new veſſels into action; they drink up a part 
of it, and a pleaſurable ſenſation accompanies this new action; at the 
ſame time the chemical affinity of the oxygene acts through the veſ- 
ſels of the rubeſcent blood; and a previous wants or difogrecable ſen- 
ſation, is relieved by this proceſs. fy 

As the want of this oxygenation of the blood i is perpetual, (as ap- 
pears from the inceſſant neceſſity of breathing by lungs or gills,) the 
veſſels become extended by the efforts of pain or Jefire to. ſeek this 
neceflary object of oxygenation, and to remove the diſagreeable ſen- 
fation, which that want occaſions. At the ſame time new particles 
of matter are abſorbed, or applied to theſe extended veſſels, and they 
become permanently elongated, as the fluid in contact with them ſoon 
' looſes the oxygenous part, which it at firſt poſſeſſed, which was ow- 
ing to the introduction of air along with the embryon. Theſe new 
| blood-veflels approach the ſides of the uterus, and penetrate with their 
fine terminations into the veſſels of the mother; or adhere to them, N 
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acquiring oxygene through their-coats from the paſſing currents of the 
arterial blood of the mother. See Sect. XXXVIII. 2. 
This attachment of the placental veſſels to the internal fide of the 
uterus by their own proper efforts appears further illuſtrated by the 
many inſtances of extra-uterine fetuſes, which have thus attached or 
_ inſerted their veſſels into the peritoneum; or on the viſcera, exactly 
in the _ manner as ee in, inſert or 0 n to o the | 
| uterus. / 5 | 
The abſorbent veſſel; of the FN Br continue to » up nou- 
riſhment from the fluid in which they ſwim, or liquor amnii; and 
Which at firſt needs no previous digeſtive preparation; but which, 
when the whole apparatus of digeſtion becomes complete, is ſwal- 
lowed by the mouth into the Aomach; and being mixed with faliva, 
gaſtric juice, bile, pancreatic juice, and mucus of the inteſtines, be- 
comes digeſted, and leaves a Wet, up which ene the firſt 


. feces of the infant, called meconium. Its act 


"FRG; liquor : amnii is ſecreted-into che uterus, as ids fotus requires 
it, and may probably be produced by the irritation of the fetus as an 
extraneous body; ſince a ſimilar fluid is acquired from the peritoneum 
in caſes of extra- uterine geſtation. The young caterpillars of the 

_ gadfly placed i in the ſkins of cows, and the young of the ichneumon- 

= placed in the backs of the caterpillars on cabbages, ſeem to pro- 
duce their nouriſhment” by their irritating the ſides of their nidus. 
A vegetable ſecretion and coneretion is thus produced on oak- leaves 
by the gal- in ect. and by the cynips in the bedeguar of the roſe; and 
by the young graſshopper on many plants, by Which the animal fur- 

' rounds itſelf with froth. But in nocircumſtance is extra- uterine geſ- 
tation ſo exactly reſembled as by the eggs of a fly, which are de- 
poſited in the frontal ſinus of ſheep and calves. Theſe eggs float in 

ſome ounces of fluid collected in a thin pellicle or hydatide. This 

bag of fluid compreſſes the optie nerve on one ſide, by which the 


vifion being leſs diſtinct i in chat eyes the animal turns in perpetual 
9 . „ * _ cireles 
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Circles towards the ſide affected, in order to get a more accurate view 
of objects; for the ſame reaſon as in ſquinting the affected eye is 
turned away from the object contemplated. Sheep in the warm 
months keep their noſes cloſe to the ground to Fe this fly from 
w readily getting into their noſtrils. _ 

The liquor amnii is ſecreted into the womb as it is required, not 
only in reſpect to quantity, but, as the digeſtive powers of the fetus 
become formed, this fluid becomes of a Ai erent conſiſtence and qua- 
lity, till it is exchanged for milk after nativity. Haller. Phyſiol, V. 
1. In the egg the white part, which is analogous to the liquor amnii 
of quadrupeds, conſiſts of two diſtin& parts; one of which is more 

viſcid, and probably more difficult of digeſtion, and more nutritive 
than the other; and this latter is uſed in the laſt week of incubation. 
The yolk of the egg is a ſtill ſtronger or more nutritive fluid, which 
is drawn up into the bowels of the chick juſt at its excluſion from the 
ſhell, and ſerves it for nouriſhment for a day or two, till it is able to 
digeſt, and has learnt to chuſe the harder ſeeds or grains, which are to 
afford it ſuſtenance. Nothing analogous to this yolk 1s found in the 
fetus of lactiferous animals, as the milk 1 18 another nutritive fluid uy 

5 E for the young progeny. _ a 

The yolk therefore is not neceſſary to the ſpawn of fiſh, the eg _ 
of inſects, or for the ſeeds of vegetables; as their embryons have 
probably their food preſented to hom as ſoon as they are excluded 
from their ſhells, or have extended their roots. Whence it happens 
that ſome inſects produce a living progeny in the ſpring and ſummer, 
and eggs in the autumn; and ſome vegetables have living roots or 
buds produced in the place of ſeeds, as the polygonum viviparum, 
and magical onions. See Botanic Garden, p. ii. art. anthoxanthum. 
There ſeems however to be a reſervoir of nutriment prepared for 
ſome ſeeds beſides their cotyledons or ſeed-leaves, which may be ſup- 
poſed in ſome meaſure analogous to the yolk of the egg. Such are the 
faccharine j Juices of apples, grapes and other fruits, which ſupply nu- 
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trition to the cls after they fall on the ground. And ſuch is the 
milky juice in the centre of the coco-nut, and part of the kernel of 
it; the ſame I ſuppoſe of all ether  mouacotyledon ech as bf the 
_ palms, graſſes, and lilies. 

II. 1. The proceſs of generation 18 Kill idvolved-i in 1 impenetrable 
obſcutity, conjectures may nevertheleſs be formed concerning ſome of 
its circumſtances. - Firſt, the eggs of fiſh and frogs are impregnated, 
after they leave the body of the female; becauſe they are depoſited in 
a fluid, and are not therefore covered with a hard ſhell. It is how- 
ever remarkable, that neither frogs nor fiſh will part with their ſpawn 
without the preſence of the e on which account female carp and 
gold- fiſn in ſmall ponds, where there are no males, frequently die 
from the diſtention of their growing ſpawn. 2. The eggs of fowls, 
which are laid without being impreguated, are ſeen to contain only 
the volk and white, which are evidently the food or ſuſtenance for 
the future chick. 3. As the cicatricula of theſe eggs is given by the 
cock, and is evidently the rudiment of the new animal; we may con- 
clude; that the embryon is produced by the male, and the proper 
food and nidus by the female. For if the female be ſuppoſed to form 
an equal part of the embryon, why ſhould ſhe form the whole of the 
apparatus for nutriment and for oxygenation? the male in many ani- 
mals is larger, ſtronger, and digeſts more food than the female, and 
therefore ſhould contribute as much or more towards the reproduc- 
tion of the ſpecies; but if he contributes only half the embryon, 
: and none of the apparatus for ſuſtenance and oxygenation, the diviſion 
is unequal; the ſtrength of the male, and his confumption of food 
are too great for the effect, compared with that of the 11 (ga; | 
is contrary to the uſual courſe of nature. APN | 

In objection to this theory of generation it may he aid, 7 the ani- 
5 malcula in ſemine, as ſeen by the microſcope, be all of them rudi- 
ments of homunculi, when but one of them can find a nidus, 
What a waſte nature has made of her productions? I do not aſſert 
4511 BAT that 


Szor. XXXIX. 2. GENERATION. 1 


that theſe moving particles, viſible by the microſcope, are homun- 
ciones; perhaps they may be the creatures of ſtagnation or putridity, 
or perhaps no creatures at all; but if they are ſuppoſed to be rudi- 
ments of homunculi, or embryons, ſuch a profuſion of them correſ- 
ponds with the general efforts of nature to provide for the continu- 
ance of her ſpecies of animals. Every individual tree produces innu- 
merable ſeeds, and every individual fiſh innumerable ſpawn, in ſuch 
inconceivable abundance as would in a ſhort ſpace of time crowd the 
earth and ocean with inhabitants; and theſe are much more per- 
fect animals than the animalcula in ſemine can be ſuppoſed to be, and 
periſh in uncounted millions. This argument only ſhews, that the 
productions of nature are governed by general laws; and that by a 
wiſe ſuperfluity of proviſion ſhe has wu their continuance. . 

2. That the embryon is ſecreted or produced by the male, and not 
by the conjunction of fluids from both male and female, appears from 
the analogy of vegetable ſeeds. In the large flowers, as the tulip, 
there is no 6milarity of apparatus between the anthers and the ſtigma : 
the ſeed is produced according to the obſervations of Slant long 
before the flowers open, and in conſequence long before it can be im- 
5 pregnated, like the egg in the pullet. And ales the prolific duſt is 
| ſhed on the ſtigma, the bet becomes coagulated in one point firſt, like 
the cicatricula of the impregnated egg. See Botanic Garden, Part 4 
additional note 38. Now in theſe ſimple: products of nature, if the 
female contributed to produce the new embryon equally with the male, 
there would probably have been ſome viſible ſimilarity of parts for this 
purpoſe, beſides thoſe neceſſary for the nidus and ſuſtenance of the 

new progeny. Beſides in many flowers the males are more numerous 
than the females, or than the ſeparate uterine cells in their germs, s 
which would ſhew, that the office of the male was at leaſt as impor- 
tant as that of the female ; whereas if. the female, beſides producing 
the egg or ſeed, was to produce an equal part of the embryon, the of- 
fice of reproduction Would be unequally divided between them. 


Add 
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Add to Sh that in the moſt ſimple kind of vegetable reproduction, 
1 mean the bids of trees, which are their viviparous offspring, the 
leaf is evidently the parent of the bud, which riſes in its boſom, ac- 
cording to the obſervation of Linnæus. This leaf conſiſts of abſor- 
bent belle, and pulmonary ones, to obtain its nutriment, and to im- 
pregnate it with oxygene. This ſimple piece of living organization is 
alſo furniſhed with a power of reproduction; and as the new offspring 
is thus ſupported adhering to its father, it needs no mother to ſupply 

it with a nidus, and nutriment, and dp ane hence no fe- 

7 male leaf. has exiſtence. | | 
I T conceive that the veſſels betwokn the bud and th leer communi- 
tate or inoſculate; and that the bud is thus ſerved with vegetable blood, 
that is, with both nutriment and oxygenation, till the death of the 
parent leaf in autumn. And in this reſpect it differs from the fetus of 
viviparous animals. Secondly, that then the bark-veſſels belonging 
to the dead-leaf, and in which I ſuppoſe a kind of manna to 2 
been depoſited,” become now the placental veſſels, if they may be ſo 
called, of the new bud. From the vernal ſap thus produced of one 
ſugar-maple-tree in New-York and in Pennſylvania, five or fix 


pounds of good ſugar may be made annually without deſtroying the 


tree, Account of maple-ſugarby B. Ruſh. London, Phillips. (See 
Botanic Garden, Part I. additional note on vegetable placentation.) 
Theſe veſſels, when the warmth of the vernal ſun hatches the 
Foung bud, ſerve it with a ſaccharine nutriment, till it acquires leaves 
of its own, and ſhoots a new ſyſtem of abſorbents down the bark 
and root of the tree, juſt as the farinaceous or oily matter in ſeeds, 
. and the ſaccharine matter in fruits, ſerve their embryons with nutri- 
ment, till they acquire leaves and roots. This analogy | is as force- 
able in ſo obſcure a ſubjeR, as it is euridus, and may in large buds, 
2s of the hocſe-cheſaut, be almoſt ſeen by the naked eye ; . if with a 
penknife the remaining rudiment of the laſt year's leaf, and of the 
new bud in its boſom, be cut "WAY ſlice by lice. The ſeven ribs of 
ha | the 


srer. XXXIX. 2. GENERATION. 487 


the laſt year's leaf will be ſeen to have ariſen from the pith in ſeven 
diſtinct points making a curve; and the new bud to have been pro- 
duced in their centte, and to have pierced the alburnum and cortex, 
and grown without the aſſiſtance of a mother. A fimilar proceſs 
may be ſeen on diſſecting a tulip- root in winter; the leaves, which 
incloſed the laſt year's flower⸗ſtalk, were not neceſſary for the flower; 
but each of theſe was the father of a new bud, which may be now. 
found at its baſe ; and which, as it adheres to the parent, e no 
mother. | 
e paternal albuting bf: as I mean their buds and bulbs, 
is attended with a very curious circumſtance ; and that is, that they 
exactly reſemble their parents, as is obſervable in grafting fruit-trees, 
and in propagating flower-roots ; whereas the ſeminal offspring of 
plants, being ſopplied with nut riment by the mother, is liable to per- 
petual variation. Thus alſo in the vegetable claſs dioicia, where the 
male flowers are produced on one tree, and the female ones on ano- 
ther ; the buds of the male trees uniformly produce either male flow- 
ers, or other buds ſimilar to themſelves ; and the buds of the female 
trees produce either female flowers, or other buds ſimilar to them- 
ſelves; whereas the ſeeds of theſe trees produce either male or fe- 
male plants. From this analogy of the production of vegetable buds 
without a mother, I contend that the mother does not contribute to 
the formation of the living ens in animal generation, but is er 
only for ſupplying its nutriment and oxygenation, , ; 
Ih There is another vegetable fact publiſhed by M. 3 which 
| he calls a complete metamorphoſis of one natural ſpecies of plants 
into another, which ſhews, that in ſeeds as well as in buds, the em- 
bryon proceeds from the male parent, though the form of the ſubſe- 
quent mature plant is in part dependant on the female. M. Koelrenter 
impregnated a ſtigma of the nicotiana ruſtica with the farina of the ni- 
cotiana paniculata, and obtained prolific ſeeds from it. With the 


plants which ſprung from theſe ſeeds, he repeated the experiment, 
impregnating 
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-  Irpregnating n with the farina of the nicotiana paniculata, As 
the mule plants which he thus produced were prolific, he continued 
to impregnate them for many generations with the farina of the ni- 
cotiana paniculata, and they became more and more like the male pa- 
rent, till he at length obtained ſix plants in every reſpect perfectly ſi- 
milar to the nicotiana paniculata; and in no reſpect reſembling their 
female parent the nicotiana ruſtica. B/umenbach on Generation. 
3. It is probable that the inſets, which are ſaid to require but one 
impregnation for {ix generations, as the aphis (fee Amenit. Academ.) 
produce their progeny in the manner above deſcribed, that is, without 
a mother, and not without a father; and thus experience a lucina ſine 
concubitu. Thoſe who have attended to the habits of the polypus, 
Which is found i in the ſtagnant water of our ditches in July, affirm, 
that the young ones branch out from the ſide of the parent like the 
buds of trees, and after a time ſeparate themſelves from them. This 
is ſo analogous to the manner in which the buds of trees appear to be 
produced, that theſe polypi may be conſidered as all male animals, pro- 
ducing embryons, which require no mother to lupply n with a 
nidus, or with nutriment, and oxygenation. | * 
This lateral or lineal generation of plants, not only: obtains; in the 
buds of trees, which continue to adhere to them, but is beautifully 
ſeen in the wires of knot-graſs, polygonum aviculare, and in thoſe of | 
ſtrawberries, fragaria veſca. In theſe an elongated creeping bud is 
protruded, and, where it touches the ground, takes root, and pro- 
duces a new plant derived from its father, from which it acquires both 
nutriment and oxygenation; and in conſequence needs no maternal 
apparatus for theſe purpoſes. In viviparous flowers, as thoſe of al- 


hum magieum, and polygonum viviparum, the anthers and the ſtig- 


mas become effete and periſn; and the lateral or paternal ofiigring 
ſucceeds inſtead of ſeeds,” which adhere till they are ſufficiently ma- 
Tow, and then fall upon the ground, and take root like other bulbs. 

The lateral n. of plants by wires, while each new plant is 
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thus chained to its parent, and continues to put forth another and ano- 

ther, as the wire creeps on ward on the ground, is exactiy reſembled 
by the tape-worm, or tænia, ſo often found in the, bowels, ſtretch- 
ing itſelf in a chain quite from the ſtomach to the rectum. Linnæus 
aſſerts, that it grows old at one extremity, while it continues to ge- 
nerate young ones at the other, proceeding ad infinitum, like a root of 
graſs. The ſeparate joints are. called gourd-worms, and propagate 
new joints like the parent without end, each joint being furniſhed 
with its proper mouth, and organs of digeſtion.” Syſtema naturæ. 

Vermes tenia. In this animal there evidently appears a power of re- 
production without any maternal apparatus for the purpoſe of ſupply- 


ing nutriment and oxygenation to the embryon, as it remains at- 


tached to its father till its maturity. The volvox globator, which is a 
tranſparent animal, is ſaid by Linnæus to bear within it ſons and 
grand-ſons to the fifth generation. Theſe are probably living fetuſes, 
produced by the father, of different degrees of maturity, to be de- 
truded at different periods of time, like the unimpregnated eggs of 
various ſizes, which are found in poultry ; and as they are produced 
without any known copulation, contribute to evince, that the living 
_ embryon in other orders of animals 1s formed by 'the male-parent, and 
not by the mother, as one parent has the power to produce it. 
This idea of the reproduction of animals from a ſingle living fila- 
ment of their fathers, appears to have been ſhadowed or allegorized in 


the curious account in facred Writ of the formation of Eve from 2 rib 
of Adam. 


From all theſe 8 I conclude, that the been 18 produced 
ſolely by the male, and that the female ſupplies it with a proper nidus, 
with ſuſtenance, and with oxygenation; and that the idea of the ſe- 
men of the male conſtituting only a ſtimulus to the egg of the fe- 
male, exciting it into life, (as held by ſome erde has no ſup- 
port from experiment or analogy. | 
III. 1. ds ingenious philoſophers have found ſo great difficulty 
3R in 
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in conceiving the manner of the reproduction of animals, that they 
have ſuppoſed all the numerous progeny to have exiſted in miniature 
in the animal originally created; and that theſe infinitely minute forms 
are only evolved or diſtended, as the embryon increaſes in the womb. 
This idea, beſides its being unſupported by any analogy we are ac- 
quainted with, aſcribes a greater tenuity to organized matter, than 
we can readily admit; as theſe included embryons are ſuppoſed each of 
them to conſiſt of the various and complicate parts of animal bodies: 
they muſt poſſeſs a much greater degree of minuteneſs, than that 
which was aſcribed to the devils that tempted St. Anthony; of 
whom 20,000 were ſaid to have been able to dance a ſaraband on the 
: point of the fineſt needle without incommoding each other. ., 
2. Others have ſuppoſed, that all the parts of the embryon are 
formed in the male, previous to its being depoſited in the egg or ute- 
rus; and that it is then only to have its parts evolved or diſtended as 
mentioned above; but this is only to get rid of one difficulty by pro- 
: poling another equally incomprehenſible : they found it difficult to 
conceive, how the embryon could be formed in the uterus or egg, 
aud therefore wiſhed it to be formed before it came thither. In 
anſwer to both theſe doctrines it may be obſerved, iſt, that ſome ari- 
mals, as the crab-fiſh, can repreduee a Whole limb, as a leg which 
has been broken off; others, as worms and ſnails, can reproduce a 
head, or a tail, when either of them has been cut away; and that 
hence in theſe animals at leaſt a part can be formed ane w, which can- 
not be ſuppoſed to have exiſted previouſly in miniature. Fr 0 
Secondly, there are new parts or new veſſels produced i in many diſ- 
eaſes, as on the cornea of the eye in ophthalmy, in wens and cancers, 
which cinnot be fuppoſed to have bad a E or rok. ch minia- 
ture in the embryon. , 
' Thirdly, how could Abbe air be Weines Which ae of 
the forms of both the parents, if the original embryon was a minia- 
ture exiſting] in the ſemen of the male parent? if an embryon of the 


male 
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male aſs was only expanded, no o reſemblance to the mare could exiſt 
in the mule. | 

This miſtaken idea of the extenſion of parts ſeems to have had its 
riſe from the mature man reſembling the general form of the fetus 3 


and from thence it was believed, that the parts of the fetus were 
diſtended into the man; whereas they have increaſed 100 times in 


weight, as well as 100 times in ſize; now no one will call the ad- 
A 99 parts a diſtention of the original one part in reſpect to 


weight. Thus the uterus during pregnancy is greatly enlarged in 
thickneſk and ſolidity as well as in capacity, and hence muſt hive ac- 


«quired this additional ſize by accretion of new parts, not by an ex- 


tenſion of the old ones; the familiar act of blowing up the bladder of 
an animal recently ſlaughtered has led our imaginations to apply this 
idea of diſtention to the increaſe of ſize from ature growth; which 


however muſt be owing to the appoſition of new parts; as it is evinc- 
ed from the increaſe of weight along with the increaſe of dimenſion; 


and is even viſible to our eyes in the elongation of our hair from the 
colour of its ends; or when it has been dyed on the head; and in the 


growth of our nails from the ſpecks ſometimes obſeryable on them; 


and in the increaſe of the white creſcent at their roots, and in the 


growth of new fleſh in wounds, which conſiſts of new Nerves. as well 


as of new blood-veſlels. 


3. Laſtly, Mr. Buffon has with great ingenuity WENT" the ex- 
iſtence of certain organic particles, "which: are ſuppoſed to be partly 
alive, and partly mechanic ſprings. The latter of theſe were diſco- 
vered by Mr. Needham in the milt or male organ of a ſpecies of cuttle 


| fiſh, called calmar; the former, or living animalcula, are found i in N 


both male and female ſecretions, in the :nfaGons of ſeeds, as of pep- 
per, in the jelly of roaſted veal, and in all other animal and vegetable 


ſubſtances. Theſe organic particles he ſuppoſes to exiſt in the ſpets 


matic fluids of both ſexes, and that they are derived thither from 
every part of the 3 and muſt therefore reſemble, as he ſuppoſes, 
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the parts from whence they are derived. Theſe organic particles he 
believes to be in conſtant activity, till they become mixed in the 
womb, and then they inſtantly join aun N an ane or fetus 
ſimilar to the two parents. 

Many objections might be adduced to this fanciful theory, 1 ſhall 
oaly mention two. Firſt, that it is analogous to no known animal 
laws... And ſecondly, that as theſe fluids, replete with organic par- 
ticles derived both from the male and female organs, are ſuppoſed to 
be ſimilar; there is no reaſon why the mother ſhould not produce a a 
female embryon.. without the e of the male, and realize the 
_ lucina fine concubitu.. 

IV. 1. I conceive the e e or . of the 8 
as ſecreted from the blood of the parent, to conſiſt of a ſimple living 
filament as a muſcular fibre ; which I ſuppoſe to be an extremity of a 
| Nerve of loco-motion, as a fibre of the retina is an extremity of a nerve 
of ſenſation; as for inſtance one of the fibrils, which compoſe the 


0 mouth of an abſorbent veſſel ; I ſuppoſe this living filament, of 


whatever. form it may be, whether ſphere, cube, or cylinder, to. be 
endued with the capability of being extited into action by certain 
kinds of ſtimulus. By the ſtimulus of the ſurrounding fluid, in which 
it is received from the male, it may bend into a ring; and thus form 
the beginning of a tube. Such moving filaments, and ſuch rings, 
are deſcribed by thoſe, who have attended to microſcopic animalcula. 
This living ring may now embrace or abſorb a nutritive particle of 
the fluid, in which. it ſwims; and by drawing it into its pores, os 
joining it by compreſſion to its extremities, may increaſe its own 
length or graſſitude; 5 and by 2 the hing ring. may become a. 
tube. a WISE 
NGOS. 4: this. new organization, or accretion of Sets, new = kinks 
of irritability may commence z. for ſo long as there was but one living 
organ, it could only be ſuppoſed to, poſſeſs irritability ; fince ls 


may be conceived, to be an extenſion of the effect of irritability over 
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| the reſt of the ſyſtem. Theſe new kinds of irritability and of ſenſi- 
bility in conſequence of new organization, appear from variety of 


facts in the more mature animal; thus the formation of the teſtes, 


and conſequent ſecretion of the ſemen, occaſion the paſſion of luſt; 
the lungs muſt be previouſly formed before their exertions to obtain 
freſh air can exiſt ; the throat or œſophagus muſt be formed previous 


to the ſenſation or appetites of hunger and thirſt; one of which 


ſeems to reſide at the upper 7nd, and the ler at the lower end of 


that canal. 
Thus a the has penis, when it is Gitended with blood, ac- 


quires a new. ſenfbilit y, and a new appetency. The ſame occurs to 
the nipples of the breatts of female animals, when they are diſtended. 
with blood, they acquire the new appetency of giving milk. So in- 
flamed tendons and membranes, and even bones, acquire new ſenſa- 


tions; and the parts of mutilated animals, as of wounded ſnails, and 
polypi, and crabs, are reproduced; and at the ſame time acquire ſen- 


ſations adapted to their fituations. Thus when the head of a ſnail is 


reproduced after decollation with a ſharp raſor, thoſe curious teleſco- 


pic eyes are alſo reproduced, and acquire their ſenſibility to light, as: | 
well as ther _ muſcles for ee on the approach of 


injury. 


Wih every new 55 1 2 organic ct or addition. 


of organic parts, I ſuppoſe a new kind of irritability or of ſenſibility. 


to be produced; ſuch varieties of irritability or of ſenſibility exiſt in 


our adult ſtate in the glands; every one of which. is furniſhed with an 


writability, or a taſte, or aneredey, and a OR mode of action 


peculiar to it ſelf. 


In this manner I conceive the veſſels of hs jaws to produce thoſe 
6 the teeth, thoſe of the fingers to produce the nails, thoſe of the. 
ſkin to produce the hair; in the ſame manner as after wards about the 
age of puberty the beard. and other great changes in the form of the: 


and Uipobtiag. of the mind, are produced in nee den of the 
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new ſecretion of ſemen; for if the animal is deprived of this ſecretion 
thoſe changes do not. take place. Theſe changes I conceive to be 
formed not by elongation: or diſtention of primeval ſtamina, but by 
appoſition of parts; as the mature crab fiſi, when deprived of a limb, 
in a certain ſpace of time has power to regenerate it; and the tadpole 
puts forth its feet long after its excluſion from the ſpawn; and the 
caterpillar in changing into a butterfly acquires a new ores” with 
new powers, new ſenſations, and new deſires. 

The natural hiſtory of butterflies, and moths, and weiss, and 
gnats, is full of curiolity ; ſome of them paſs many months, and 
others even years, in their caterpillar or grub ſtate; they then reſt 
many weeks without food, ſuſpended in the air, buried in the earth, 
or ſubmerſed in water; and change themſelves during this time into 
an animal apparently of a different nature; the ſrontackis of ſome of 
them, which before digeſted vegetable leaves or roots, now only di- 
gelt honey; they have acquired wings for the purpoſe of ſeeking this 

new food, and a long proboſcis to collect it from flowers, and I ſup- 
poſe a ſenſe of ſmell 1 to detect the ſecret places in flowers, where it is 
formed. The moths, which fly by night, have a much longer pro- 
boſcis rolled up under their chins like a watch ſpring; which they 
extend to collect the honey from flowers in their ſleeping ſtate; when 
they are cloſed, and the nectaries in conſequence more difficult to be 
plundered. The beetle kind are furniſned with an external covering 
of a hard material to their wings, that they may occaſionally again 
make holes i in the carth, in Wh they Pang the yer Te of their 
exiſtence. R 

But what moſt of all tinguiſhes theſe new anda N. that it they 
are new furniſhed with the powers of reproduction; and that they 
now differ from each other in ſex, which does not appear in their 


1 caterpillar or grub ſtate. In ſome of them the change from a cater- 


pillar into a butterfly or moth ſeems to be accompliſhed for the ſole 
— of their propagation x ' fince they ata die after this is 
finiſhed, 


< 
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finiſhed, and take no food in the interim, as the flk-worm i in this 


climate ; though it is poſſible, it might take honey as food, if it was 
preſented, to. it. For in general it would ſeem, that food of a more 
ſimulating kind, the honey of vegetables inſtead of their leaves, was 
neceſſary for the purpoſe of the ſeminal reproduction of theſe animals, 
exactly ſimilar to what happens in vegetables; in theſe the juices of 
the earth are ſufficient for their pur of reproduction by buds or 
bulbs; in which the new plant ſeems to be formed by irritative mo- 


tions, like the growth of their other parts, as their leaves or roots; 


but for the purpoſe of ſeminal or amatorial reproduction, where ſenſa- 
tion is required, a more ſtimulating food becomes neceſſary for the 


anther, and ſtigma; and this food is honey; as explained in Sect. XIII. 


on Vegetable 3 15 
The guat and the tadpole reſemble each other! in their change from 
natant animals with gills into aerial animals with lungs; and in their 


change of the Dult in which they live; and probably of the food, 


with which they are ſupported; and laſtly, with their acquiring in 
their new ſtate the difference of ſex, and the organs of ſeminal or ama- 


torial reproduction. While the polypus, who 3 is their companion in 
their former ſtate of life, not being allowed to change his form and 
element, can only propagate like vegetable buds by the fame kind of 


irritative motions, which produces the growth of his own body, wi the 
out the ſeminal or amatorial propagation, which requires ſenſation ;; 


and which in gnats and tadpoles ſeems to require a change both of 


food and of reſpiration. 
From hence I conclude, that with the 68 of new parts, 
new ſenſations, and new defires, as well as new powers, are pro- 


duced; and this by accretion to the old ones, and not by diſtention of 


them. And finally, that the moſt eſſential parts of the ſyſtem, as 
the brain for the purpoſe of diſtributing the power of life, and the 


H acenta for the purpoſe of oxygenating the blood, and the additional 


ſorbent vellels for the purpoſe of acquiring, aliment, are firſt formed. 
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by the irtitations above mentioned, and by the pleaſureable fenſations 
e thoſe irritations, and by the exertions in . e of 
theſe an apparatus of limbs for ere os. or for the purpoſe of 
moving the body in its preſent natant ſtate, and of lungs ſor future 
reſpiration, and of teſtes for future reproduction, are forined by the 
irritations and ſenſations, and confequent exertions of the parts Pre- 
viouſly exiſting, and to which the new parts are to be attached. 
3. In confirmation of theſe ideas it may be obſerved, that all the 
parts of the body endeavour to grow, or to make additional parts to 
themſelves throughout our lives; but are reſtrained by the parts im- 
mediately containing them; thus, if the ſkin be taken away, the 
fleſhy parts beneath ſoon ſhoot out new granulations, called by the 
_ vulgar proud fleſh; If the perioſteum be removed, a fimilar growth 
commences from the bone. Now in the caſe of the imperfect embryon, 
the containing or confining parts are not yet ſuppoſed to be formed, 
and hence there is nothing to reſtrain. its growth, 
4. By the parts of the embryon being thus BU: HRT ts new ap- 
b poſitions, many phenomena both of animal and vegetable productions 
receive an eaſier explanation ; ; ſuch as that many fetuſes are deficient | 
| at the extremities, as in a finger or a toe, or in the end of the tongue, 
or in what is called a hare-Iip with deficiency of the palate, For if 
there ſhould BE a deficiency in the quantity of the firſt nutritive par- 
ticles laid up in the egg for the reception of the firſt Kving filament, 
the extreme parts, as being laſt formed, muſt ſhew this deficiency by 
their being imperfe&. 
This Hes of the growth of the i accords allo with the pro- 
| Xa of ſome . a births, which conſiſt of a duplicature of 
the limbs, as chickens with four legs; which could not occur, if the 
fetus was formed by the diſtention "of an original ſtamen, or minia- 
ture. For if there ſhould be a ſuperfluity of the firſt nutritive par- 
| *tigles laid up in the egg for the firſt living filament ; it is eaſy to con- 
3 ceive, 
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ceive, that a duplicature of fore parts may be formed. And that 
ſuch ſuperfluous nouriſhment ſometimes exiſts, is evinced by the 
double yolks 1 in ſome eggs, which I ſuppoſe were thus formed previ- 
ous to their impregnation by the exuberant nutriment of the hen. 

This idea is confirmed by the analogy of the monſters in the ve- 
getable world alſo; in which a duplicate or triplicate production of 
various parts of the flower is obſervable, as a triple neQary in ſome 


. poſed to be produced by abundant nouriſhment, 

F. If the embryon be received into a fluid, whoſe . is dif- 
ferent in ſome degree from the natural, as in the production of mule- 
animals, the new irritabilities or ſenſibilities acquired by the increaſing 


from the father, yet new irritabilitics or ne being excited, a 
change of form correſponding with them will be produced. Nor 
| could the production of mules exiſt, if the ſtamen or miniature of all 
the parts of the embryon 1s previouſly formed in the male ſemen, and 


ment, which acquires or makes new parts with new vrtabilites as 
it adyances in its growth. | | 

The form, . and colour, 4 the particles 4 nutriment laid 
liar kind of ſtimulus, may contellmgs to produce a difference in the 
as it advances in life. This alſo may eſpecially happen during the 


| Mes. 2. of this Section. And as theſe nutritive particles are ſup- 
FIRE Tel 3 8 : poſed 


columbines, and a triple petal in ſome primroſes; and which are ſup- ; 


or growing organized parts may differ, and thence produce parts hat 
ſimilar to the father, but of a kind belonging in part to the mother; 
and thus, though the original ſtamen or ions ens was derived totally 


is only diſtended by nouriſhment, in the female uterus. Whereas this | 
difficulty ceaſes, if the embryon be ſuppoſed to conſiſt of a living fila- 


up for the reception of the firſt living filament, as well as their pecu- 
form, ſolidity, and colour of the fetus, ſo as to reſemble the mother, | 


firſt ſtate of the exiſtence of the embryon, before it has acquired or- 
gans, which can change theſe firſt nutritive particles, as explained in 


0 
{ 
| 
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| poſed 1 to be ſimilar to thoſe, which are formed for her o nutrition, 
it follows that the fetus ſhould ſo far reſemble the mother. 
This explains, why hereditary diſeaſes may be derived either from 
the male or female parent, as well as the peculiar form of either of 
their bodies. Some of theſe hereditary diſeaſes are ſimply owing to a 
deficient activity of a part of the ſyſtem, as of the abſorbent veſſels, 
which open into the cells or cavities of the body, and thus occaſion 
dropſies. Others are at the fame time owing to an increaſe of ſenſa- 
tion, as in ſcrophula and conſumption ; in theſe the obſtruction of the 
fluids js firſt cauſed by the inirritability of the veſſels, and the inflam- 
mation and ulcers which ſucceed, are cauſed by the conſequent in- 
creaſe of ſenſation in the obſtructed part. Other hereditary diſeaſes, 
as the epilepſy, and other convulſions, confiſt in too great voluntary 
exertions in conſequence of diſagreeable ſenſation in ſome particular 
diſeaſed part. Now as the pains, which occaſion theſe convulſions, 
are owing to defect of the action of the diſeaſed part, as ſhewn in 
Sect. XXXIV. it is plain, that all theſe hereditary diſeaſes may have 
their origin either from defective irritability! derived from the father, 
or from deficiency of the ſtimulus of the nutriment derived from the 
mother. In either cafe the effect would be fimilar ; as a ferophutous 
race is frequently produced among the poor from the deficient ſtimu- 
lus of bad diet, or of hunger; and among the rich, by a deficient ir- 
ritability from their having been _ en tEmgees ta too png? es, 
as of vinous ſpirit. 711 Sond | 
6. From this account of didn it appears, that all ele 
have a ſimilar origin, viz. from a ſingle living filament; and that the 
difference of their forms and qualities has ariſen only from the dif- 
© ferent irritabilities and +ſenfibilities, or voluntarities, or aſſociabilities, 
of this original living filament; and perhaps in ſome degree from the 
different forms of the particles of the fluids, by which it has been at 
firſt e! into e And that from e as Linnæus has 


conjectured 
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conjectured i in reſpect to the vegetable world, it is not impoflible, 
but the great variety of ſpecies of N. Je which now tenant the 
earth, may have had their origin from? the mixture of a few natural 
orders. And that thoſe animal and vegetable mules, which could 
continue their ſpecies, have done ſo, and conſtitute the numerous 

families of animals and vegetables which now exiſt ; and that thoſe 
mules, which were produced with imperfect organs of generation; 
periſhed without reproduction, according to the obſervation«of Ari- 


ſtotle; and are the animals, which we now call mules. 
Garden, Part II. Note on Dianthus. 


See Botanic | 


_ Such a promiſcuous intercourſe of animals ! is ſaid to exiſt at this 
day in New South Wales by Captain Hunter. And that not only 
amongſt the quadrupeds and birds of different kinds, but even amongſt 


the TY and, as he believes, amoneſt the vegetables. 


He ſpeaks 55 


an animal · between the opoſſum and che ben from the ſize of a 
ſheep to that of a rat. Many fiſh ſeemed to partake of the ſhark ; 
ſome with a ſkait's head and ſhoulders, and the hind part of a ſhark ; 


Hunter, p. 68, 


| ties are to certain combinations of inanimate matter. 


39 2 


others with a ſhark's head and the body of a mullet 3 and ſome with a 
ſhark's head and the flat body of a ſting-ray. Many birds partake of 
the parrot ; ſome have the head, neck, and bill of a parrot, with 
long ſtraight feet and legs; others with legs and feet of a parrot, with 
head and wank of a lea-gull. Voyage to South Wales by Captain John 


7. All animals Ms, I contend, have a amilar cauſe of their 

organization, originating from a ſingle living filament, endued indeed 
with different kinds of irritabilities and ſenſibilities, or of animal ap- 
petencies; which exiſt in every gland, and in every moving organ of 
the body, and are as eſſential to living organization as CHER affini- | 


If I might be indulged to make a fimile in a philoſophical work, 1 
ſhould ity that the animal appetencies are not only perhaps leſs nu- 
merous originally than the chemical affinities ; but that like theſe lat- 


ter, 
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ter, they change with every new combination; thus vital air and 
azote, when combined, produce nitrous acid; which now acquires 
the property of diſſolving filver ; ſo with every new additional part to 
the embryon, as of the « throat or r lungs, I ws e a new animal ap- 
petency to be produced. 4 5 , 
In this early formation of the embryon from the ireſtabilities; a- 
ſibilities, and aſſociabilities, and conſequent appetencies, the faculty 
of volition can ſcarcely be ſuppoſed to have had its birth. For about 
what can the fetus deliberate, when it has no choice of objects? But 
in the more advanced ſtate of the fetus, it evidently poſſeſſes volition; 
as it frequently changes its attitude, though it ſeems to ſleep the 
greateſt part of its time; and afterwards the power of volition con- 
tributes to change or alter many parts of the body during its growth 
to manhood, dy our early modes of exertion in the various depart- 
ments of life. All theſe faculties then conſtitute the vis fabricatrix, 
and the vis conſervatrix, as well as the vis medicatrix of nature, ſo 
much ſpoken of, but ſo little underſtood by philoſophers. 
83. When we revolve in our minds, firſt, the great changes, wich 
we ſee naturally produced in animals after their nativity, as in the 
production of the butterfly with painted wings from the crawling ca- 
terpillar; or of the reſpiring frog from the ſubnatant tadpole ; from 
the feminine boy to the bearded man, and from the infant girl to the 
lacteſcent woman; both which changes may be prevented ih certain 
mutilations. of the glands neceſſary to reproduction. | 
© Secondly, when we think over the great changes introduced into 
various animals by artificial or accidental cultivation; as in horſes, 
| Which we have exerciſed for the different purpoſes of ſtrength or 
ſwiftneſs, in carrying burthens or in running races; or in dogs, 
which have been cultivated for ſtrength and courage, as the bull- dog; 
or for acuteneſs of his ſenfe of ſmell, as the hound and ſpaniel; or for 
the ſwiftneſs of his foot, as the greyhound; or for bis ſwimming in 
the water, or for drawing ſnow-ledges, as the rough-haired dogs of 
3 | | | the 
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the north; or laſtly, as a play-dog for children, as the lap-dog; with 
the changes of the forms of the cattle, which have been domeſticated 
from the greateſt antiquity, as camels, and ſheep; which have un- 
dergone ſo total a transformation, that we are now ignorant from 
what ſpecies of wild animals they had their origin. Add to theſe the 
great changes of ſhape and colour, which we daily ſee produced in 
| tmaller animals from our domeſtication of them, as rabbits, or pid- 
geons; or from the difference of climates and even of ſeaſons ; thus 
the ſheep of warm climates are covered with hair inſtead of wool ;. 
and the hares and partridges of the latitudes, which are long buried in 
| ſhow, become white during the winter months; add to theſe the 

various changes produced in the forms of mankind, by their early 

modes of exertion ; or by the diſeaſes occaſioned by their habits of 
life ; both of which became hereditary, and that through many ge- 
nerations. Thoſe who labour at the anvil, the oar, or the loom, as 
well as thoſe who carry ſedan-chairs, or who have been educated to 
dance upon the rope, are diſtinguiſhable by the ſhape of their limbs ; 
and the diſeaſes occaſioned by intoxication deform the countenance 
with leprous eruptions, or the body with tumid viſcera, or the joints- 
with knots and diſtortions. 

Thirdly, when we cuumerate wwe great changes produced in the 
ſpecies of animals before their nativity; theſe are ſuch as feſemble 
the form or colour of their parents, which have been altered by the 
cultivation or accidents above related, and are thus continued to their 
poſterity. Or they are changes produced by the mixture of ſpecies as 
in mules ; or changes roared probably by the exuberance of nou- 
riſhment ſupplied to the fetus, as in monſtrous births with additional 
limbs; many of theſe enormities of ſhape are propagated, and conti- 
nued as a variety at leaſt, if not as a new ſpecies of animal. I have 
ſeen a breed of cats with an additional claw on every foot ; of poultry 
alſo with an additional claw, and with wings to their feet; and of 
others without rumps. Mr. Buffon mentions a breed of dogs without: 

tails, 
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_ rails, Which are common at Rome and at Naples, which be ſuppoſes 
to have been produced by a cuſtom long eſtabliſhed, of cutting. their 
tails” cloſe off, There ate many kinds of pidgeons, admired for their 
peculiarities, which are monſters, thus mroduced aud propagated. And. 
to theſe muſt be added, the changes produced by the imagination of 
the male parent, as will be treated of more at. large! in Ne. VI. of chis 
| Section. 115 5 9 
When we e conkider a all theſe chay ges of animal. form, andi innpepar⸗ 
able others, which may be collected Tr the books of natural hiſtory ; 
we cannot but be convinced, that the fetus or embryon is formed by 
appoſition of new parts, and not by the diſtention of a oeamordial neſt 
of germs, included one Within another, like the cups of a conjurer. 
Fourthly, when we revolve in our minds the great ſimilarity of 
Arudture, Which obtains in all the warm- blooded n as well 
quadrupeds, birds, and amphibious animals, as in mankind ; from the 
mouſe and bat to the elephant and whale ; one is led to conclude, that 
they have alike been produced from a fimilar living filament. In ſome 
this filament i in its advance to maturity has eie hands and fingers, 
witha fine ſenſe of touch, as in mankind. In others it has acquired claws 
or talons, as in tygers and eagles. In others, toes with an intervening 
web, or membrane, as in ſeals and geeſe. In others it has acquired 
cloven hoofs, as in cows and ſwine; and whole hoofs in others, as 
in the horſe, ' While, in the bird kind this original living filament has 
put forth win 98 inſtead of arms or legs, and. feathers inſtead of hair. 
In ſome it has Protruded horns on the forehead inſtead of teeth in the 
fore part of the upper jaw; in others tuſhes inſtead of horns; and in 
others beaks inſtead of either. And all this exactly as is daily ſeen in 


i 251 o 


the tranfmutations of the tadpole, which acquires legs and lungs, 


| when he wants them; and loſes his tail, WHEY, it is no longer: of ſer- 


vice to him. | FE 
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nation of their lyes, all animals andergs perpetyal transformations ; 
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which are in part produced by their own exertions in conſequence of 
their deſires and averſions, of their pleaſures and their pains, or of i ir- 

ritations, or of aſſociations; and many of theſe acquired forms or pro- 
| penſities are tranſmitted to their poſterity. See Sect. XI. 1. 

As air and water are ſupplied to animals in ſufficient profuſion, the 
three great objects of deſire, which have changed the forms of many 
animals by their exertions to gratify them, are "thoſe of luſt, hunger, 

and ſecurity. A great want of one part of the animal world has con- 
ſiſted in the deſire of the excluſive poſſeſſion of the females ; and theſe 
have acquired weapons to combat each other for this purpoſe, as the 
very thick, ſhield-like, horny ſkin on the ſhoulder of the boar is a de- 
fence only againſt animals of his own ſpecies, who ſtrike obliquely 
upwards, nor are his tuſhes for other purpoſes, except to defend him- 
ſelf, as he is not naturally a carnivorous animal. So the horns of the 
ſtag are ſharp to offend his adverſary, but are branched for the pur- 
5 poſe of parrying or. receiving the thruſts of horns ſimilar to his own, 
and have therefore been ne for the purpoſe of combating other 
ſtags for the excluſive poſſeſſion of the females; who are obſerved, 
like the ladies in the times of chivalry, to attend the « car of the 
victor. 
The birds, which do not carry food to their young, and do. not 
therefore marry, are armed with ſpurs for the purpoſe af fighting for 
the excluſive poſſeſſion of the females, as cocks and quails. It is cer- 
tain that theſe weapons are not provided for their defence againſt other 
adverſaries, becauſe the females. of theſe ſpecies. are without this ar- 
mour. The final cauſe of this conteſt amongſt the males ſeems to be, 
that the ſtrongeſt and. moſt active animal ſhould Propigats the ſpecies, 
which ſhould thence become improved. 

Another great want conſiſts in the means of procuring food, which 
has diverſified the forms of all ſpecies of animals. Thus the noſe of 
the ſwine has become hard for the purpoſe of turning up the ſoil. in. 


ſearch, 
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ſearch of inſects and of roots. The trunk of the elephant is an elonga- 
tion of the noſe for the purpoſe of pulling down the branches of trees 
for his food, and for taking up water without bending his knees. 
Beaſts of prey have acquired ſtrong jaws or talons, Cattle have ac- 
quired a rough ton gue and a rou gh palkte to pull off the blades of graſs, 
as cos and 1 heep, Some bade have acquired harder beaks to crack 
nuts, as the Parrot. Others have acquired beaks adapted to break the 
harder feeds, as ſparrows. | Others for the ſofter ſeeds of flowers, or 
the buds of trees, as the finches, Other birds have acquired long 
beaks to penetrate the moiſter ſoils in ſearch of inſects or roots, as 
woodcocks ; and others broad ones to filtrate the water of lakes, and 
to retain aquatic inſects. All which ſeem to have been gradually pro- 
duced during many generations by the perpetual endeavour of the crea- 
tures to Gaboly the want of food, and to have been delivered to their 
_ poſterity with conſtant, improvement of them for the a TE: re- 
quired. | 5 3 ien 
The third great want amongſt animals is that of: ſecurity, which 
ſeems much to have. diverſified the forms of their bodies and the colour 
of them; theſe conſiſt in the means of eſcaping other animals more 
powerful than themſelves. Hence ſome animals have acquired wings 
inſtead of legs, as the ſmaller birds, for the purpoſe of eſcape. Others 
great length of fin, or of membrane, as the fly ing fiſh, and the bat. 
Others great ſwiftneſs of foot, as the hare. Others have acquired 
— or armed ſhells, as the tortoiſe and the echinus mariuus. 
The contrivances for the purpoſes of ſecurity extend even to ve- 
| are as is ſeen in the wonderful and various means of their con- 


Ccaling or defending their honey from inſects, and their ſeeds from 


birds. On the other hand ſwiftneſs of wing has: been acquired by 
hawks and ſwallows to purſue their prey; and a proboſcis of admirable 
ſtructure has been acquired by the bee, the moth, and the humming 


_— for the Purpoſe. of plyadering | the alte of flowers. All 
Which 
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which ſeem to have been formed by the original living filament, ex- _ 
cited into action by the neceſſities of the creatures, which poſſeſs 
be and on which their exiſtence depends. 

From thus meditating on the great ſimilarity of the ſtructure of the 
warm-blooded animals, and at the ſame time of the great changes they 
undergo both before and after their nativity; and by copfidering in 
how minute a portion of time many of the changes of animals above 
deſcribed have been produced ; would it be too bold to imagine, that 
in the great length of time, ſince the earth began to exiſt, perhaps 
millions of ages before the commencement of the hiſtory of mankind, 
would it be too bold to imagine, that all warm-blooded animals have 
ariſen from one living filament, which THE GREAT FIRST CAusE 
le With; intent, with the power of acquiring new parts, at- 
tended with new propenſities, directed by irritations, ſenſations, vo- 
litions, and affociations ; and thus poſſeſſing the faculty of continuing 
to improve by its own inherent activity, and of delivering down 
thoſe improvements "cd generation. to its poſterity, world without 

end! 

Sixthly, The cold- bigenes „ as the fiſh- tribes, which are 
furniſhed with but one ventricle of the heart, and with gills inſtead 
of lungs, and with fins inſtead of feet or wings, bear a great ſimila- 

rity to each other; but they differ, nevertheleſs, fo W in their 

general ſtruckure from the warm-blooded animals, that it may not 
ſeem probable at firſt view, that the ſame living filament could have 


given origin to this kingdom of animals, as to the former. Vet are 


the "I creatures, which unite or partake of both theſe orders of 
animation, as the whales and ſeals; and more particularly the frog, 
who changes from an aquatic animal furniſhed with gills t to an nerial 
one furniſhed with mags. . 
The numerous knen of inſects without wings, gon the ſpider to 
the ſcorpion, from the flea to the lobſter ; or with wings, from the 
gnat and the ant to the waſp and the dragon-fly, differ ſo totally from 
31 each | 
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each I We) from the red=bloodel claſſes above deſcribed, both in 
the forms of their bodies, and their modes of life; beſides the organ 
of ſenſe, which they ſeem to poſſeſs in their antennæ or horns, to 
Which it has been thought by ſome naturaliſts, that other creatures 
have nothing fimilar; that it can ſcarcely be ſuppoſed that this na- 
tion of ama could have been produced by the ſame kind of living 
filament, as the red- blooded claſſes above mentioned. And yet the 
changes which many of them undergo in their early ſtate to that of 
their maturity, are as different, as one animal can be from another. 
As thoſe of the gnat, which paſſes his early ſtate in water, and then 
ſtretching out bis new wings, and expanding his new lungs, riſes in 
the air; as of the caterpillar, and bee-nymph, which feed on ve- 
getable leaves or farina, and at length burſting from their ſelf· formed 
graves, become beautiful winged inhabitants of the ſkies, journey- 
ing Tm flower to Nie and [nouriſhed by the ambrofial Rs :of 
honey. | | | fol” © 
There is till Atte clefs of animals, which are termed vermes 
by Linnæus, which are without feet, or brain, and are hermaphro- 
dites, as worms, leeches, ſnails,” ſhell-fiſh, coralline- inſects, and 
ſponges; which poſſeſs the ſimpleſt ſtructure of all animals, and ap- 
pear totally different from thoſe already deſcribed.” The ſimplicity 
of their ſtructure, however, can afford no argument againſt their 
having been produced from a living filament'as above contended. | 
Laſt of all the various tribes of vegetables are to be enumerated 
amongſt the inferior orders of Animals. Of theſe the authers and 
ſtigmas have already been ſhewn to poſſeſs ſome organs of ſenſe, to be 
nouriſhed by honey, and to have the power of generation like inſects, 
and have thence been announced amongſt the animal kingdom in 
Sect. XIII. and to theſe muſt be added the buds and bulbs Which con- 
| ſtitute the viviparous offspring of vegetation. The former I ſuppoſe 
to be beholden to a ſingle living filament for their ſeminal or amato- 


rat procreation; and the latter to the ſame cauſe for their lateral or 
| branching 
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branching generation, which they poſſeſs in common with the poly- 
pus, tænia, and volvox; and the ſimplicity of which 1 is an argument 
in favour of the ſimilarity of its cauſe. 
Linnæus ſuppoſes, in the Introduction to his Natural Orders, that 
very few vegetables were at firſt created, and that their numbers 
Were increaſed by their intermarriages, and adds, ſuadent hec Crea- 
toris leges a ſimplicibus ad compoſita. Many other changes ſeem to 
have ariſen in them by their perpetual conteſt for light and air above 
ground, and for food or moiſture beneath the ſoil. As noted in Bo- 
tanic Garden, Part II. Note on Cuſcuta. Other changes of vege- 
: tables from climate, or other. cauſes, are remarked in the Note on 
Curcuma in the ſame work. From theſe one might be led to ima- 
gine, that each plant at firſt conſiſted of a ſingle bulb or flower to 
each root, as the gentianella and daiſy ; and that in the conteſt for ait 
and light new buds grew on the old decaying flower ſtem, ſhooting 
down their elongated roots to the ground, and that in proceſs of ages 
tall trees were thus formed, and an individual bulb became a ſwarm 
of vegetables. Other plants, which in this conteſt for light and air 
were too ſlender to riſe by their own ſtrength, learned by degrees to 
adhere to their neighbours, either by putting forth roots like the ivy, 
or by tendrils like the vine, or by fpiral contortions like the honey- 
ſuckle; or by growing upon them like the miſleto, and taking nou- 
riſhment from their barks ; or by only lodging or adhering on them, 
and deriving nouriſhment from the air, as illandiia; 5 
Shall we then ſay that the vegetable living filament was originally 
different from that of each tribe of animals above deſcribed ? And that 
the productive living filament of each of thoſe tribes was different ori- 
ginally from the other? Or, as the earth and ocean were probably 
peopled with vegetable productions long before the exiſtence of ani- 
mals; and many families of theſe animals long before other families 
of them, ſhall we conjecture, that one and ha lame kind of living 
| filaments 1 is and has been the cauſe of all organic life ? 


1 This 
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This idea F Src] formation and improvement of the animal 
05 accords with the obſervations of ſome modern philoſophers, 
who have ſuppoſed that the continent of America has been raiſed out 
of the ocean at a later period of time than the other three quarters of 
the globe, which they deduce from the greater comparative heights 
of its mountains, and the conſequent greater coldneſs of its reſpective 
climates, and from the leſs, ſize and ſtrength of its animals, as the 
tygers and allegators compared with thoſe of Aſia or Africa. And 
laſtly, from the leſs progreſs in the improvements of the mind of its 
inhabitants in reſpect to voluntary exertions. PERL 9 
This idea of the gradual formation and improvement of the RF) 
world ſeems not to Live been unknown to the ancient philoſophers. 
Plato having probably obſerved the reciprocal generation of inferior 
animals, as ſnails and worms, was of opinion, that mankind with all 
other animals were originally hermaphrodites during the infancy of 
the world, and were in proceſs of time ſeparated into male and female. 
The breaſts and teats of all male quadrupeds, to which no uſe can 
be now aſſigned, adds perhaps ſome ſhadow of probability to this opi- 
nion. eee excepts the horſe from the male quadrupeds, wh 
have teats; which might have ſhewn the earlier origin of his ex- 
iſtence; but Mr. T. Hunter aſſerts, that he has diſcovered the veſ- 
tiges of them on his ſheath, and has at the ſame time enriched natural 
hiſtory with a very curious fact concerning the male pidgeon; at the 
time of hatching the eggs both the male and female pidgeon undergo 
a great change in their crops ; which thicken and become corrugated, 
and ſecrete a kind of milky fluid, which coagulates, and with which 
alone they fora few days feed their young, and afterwards feed them 
Wiocith this coagulated fluid mixed with other food. How this reſem- 
| bles the breaſts of female quadrupeds after the production of their 
young ! and how extraordinary, that the male ſhould at this time 


give milk as well as the ne, See Botanie en. Part II. Note 
on Curcuma. | W 5 
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The late Mr. David Hume, in his poſthumous works, places the 
powers of generation much above thoſe of our boaſted reaſon; and 
adds, that reaſon can only make a machine, as a clock or a ſhip, but 
the power of generation makes the maker of the machine; and pro- 
bably from having obſerved, that the greateſt part of the earth has 
been formed out of organic recrements; as the immenſe beds of lime- 
ſtone, chalk, marble, from the ſhells of fiſh; and the extenſive pro- 
vinces of clay, ſandſtone, ironſtone, coals, from decompoſed ve- 
getables ; all which have been firſt produced by generation, or by the 
ſecretions of organic life; he concludes, that the world itſelf might 
have been erated; rather than created ; that is, it might have been 
gradually Shoduced from very ſmall beginnings, ting by the ac- 
tivity of its inherent principles, rather than by a ſudden e of 
the whole by the Almighty fiat. What a magnificent idea of the in- 
finite power of THE GREAT ARCHITECT ! THE CAUSE OF CAVEES 1 
PARENT oF PaREnTs! ENS EN TTM! 
For if we may compare infinities, it would ſcem to require A 
greater infinity of power to cauſe the cauſes of effects, than to cauſe 
the effects themſelves. This idea is analogous to the improving ex- 
cellence obſervable in every part of the creation; ſuch as in the pro- ; 
: greſſive increaſe of the ſolid or habitable parts of the earth from water; 
"RE in the progreſſive increaſe of the wiſdom and happineſs of its in- 
habitants; and is conſonant to the idea of our preſent ſituation being 
a ſtate of probation, 'which by our exertions we may improve, and are 
conſequently reſponfible for our actions. 1 

V. 1. The efficient cauſe of the various colours of the eggs of 19 
birds, and of the hair and feathers of animals, is a ſubject ſo curious, 
that 1 ſhall beg to introduce it in this place. The colours of many 
animals ſeem adapted to their purpoſes of concealing themſelves either 
to avoid danger, or to ſpring upon their prey. T hus the ſnake and 
wild cat, and leopard; are ſo coloured as to reſemble dark leaves and 
their lighter interſtices; birds reſemble the colour of the brown 
f : | C 
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ground; or the green hedges, which they frequent; and moths and 
butterflies are coloured like the flowers which they rob of their honey. 


Many inſtances are mentioned of this kind 1 in Botanic ns, p. 2. 
Note on Rubia. Fs N 


Theſe colours have; however, in ſome inkhincye: another 1 as 


the black diverging area from the eyes of the ſwan; which, as his 
| eyes are placed leſs prominent than thoſe of other birds, for the con- 
venience of putting down his head under water, prevents the rays of 


light from being reflected into his eye, and thus dazzling bis ſight, 


both in air and beneath the water; which muſt have happened, If wat 
ſurface had been white like the reft of his feathers. 


There is a ſtill more wonderful thing concerning theſe bur 


e to the purpoſe of concealment; which is, that the eggs of 
birds are ſo coloured as to reſemble the colour of the adjacent objects 


and their interſtices. The eggs of hedge· birds are greeniſh with dark 


ſpots; thoſe of crows and magpies, which are ſeen from beneath 


through ' wicker neſts, are white with dark ſpots ; and thoſe of larks 


and partridees are ruflet or brown, like their neſts or ſituations. 


A thing ſtill more aſtoniſhing is, that many animals in countries 


covered with ſnow become white in winter, and are faid to change : 
i their colour again in the warmer months, as bears, hares, and par- 


tridges. Our domeſticate! animals loſe their natural colours, and 
bee into great variety, as horſes, dogs, pidgeons. The final 


cauſe of theſe colours is eaſily underſtood, as they ſerve ſome purpoſes 


of the animal, but w . u eee cauſe would 1 _ beyond con- 


: | q jecture. 


Firſt, the choroid coat to! the eye, on bien Ms mum 


retina is expanded, 18 of different colour in different animals; in thoſe 
which feed on graſs it is green; from hence there would appear ſome 
Connexion between the colour of the choroid coat and of that con- 


ſtantly painted on the retina by the green graſs. Now, when the 


ground becomes covered with ſnow, it would ſeem, that that action 
ad 


1 | ' * rate” of 
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of the retina, which is called whiteneſs, being conſtantly excited in 
the eye, may be gradually imitated by the extremities of the nerves 
of touch, or rete mucoſum of the ſkin. And if it be ſuppoſed, that 

the action of the retina in producing the perception of any colour con- 
fiſts in ſo diſpoſing its own fibres or ſurface, as to reflect thoſe colour- 
ed rays only, and tranſmit the others, like ſoap-bubbles ; then that 
part of the retina, which gives us the perception of ſnow, muſt at 
that time be white ; and that which gives us the perception of grals, 
mult be green. 

Then if by the laws of imitation, as explained in Section XII. 33. 
al XXXIX. 6. the extremities of the nerves of touch in the rete 
mucoſum be induced into ſimilar action, the ſkin or feathers, or hair, 
may in like manner fo diſpoſe their extreme fibres, as to reflect white; 
for it is evident, that all theſe parts were originally obedient to irrita- 
tive motions during their growth, and probably continue to be ſo; 
that thoſe i irritative motions are not liable! in a healthy ſtate to be ſuc- 
ceeded by ſenſation; which however is no uncommon thing in their 
diſeaſed tate, or in their infant ſtate, as in plica polonica, and in 1 very 
young pen-feathers,, which are ſtill full of blood. 

It was ſhewn in Section XV. on the Production of Ideas, that the 
moving organ of ſenſe in ſome cireumſtances reſembled the object 
Which produced that motion. Hence it may be conceived, that the 
rete mucoſum, which is the extremity of the nerves of touch, may 
by imitating the motions of the retina become coloured. And thus, 
like the fable of the camelion, all animals may poſſeſs a tendency to 
be coloured ſomewhat like the colours they moſt frequently inſpect, 
and finally, that colours may be thus given to the egg-ſhell by the 
imagiuation of the female parent; which ſhell is . a mucous 
35 membrane, indued with e without which it could not cir- 
cCvlate its fluids, and increaſe 1 in its bulk. Nor is this more wonder- 
ful than that a ſingle idea of imagination ſhould in an inſtant colour 
the whole ſurſace of the body of; a bright ſcarlet, as in the bluſh of 
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ſhame, though by a very different proceſs. In this intricate ſubject 
nothing but looſe analogical conjectures can be had, which may how- 
ever lead to future diſcoveries; but certain it is that both the change 
of the colour of animals to white in the winters of ſnowy coun- 
tries, and the ſpots on birds eggs, muſt have ſome efficient cauſe ; 
ſince the uniformity of their production ſhews it cannot ariſe from a 
fortuitous concurrence of circumſtances; and how 1s this efficient 
cauſe to be detected. or * but from its analogy to other ani- 
mal 
2. The nutriment ſupplied by the female parent | in viviparous ani- 
mals to their young progeny may be divided into three kinds, corre- 
ſponding with the age of the new creature. 1. The nutriment con- 
tained in the ovum as previouſly prepared for the embryon i in the 
ovary. 2. The liquor amnii prepared for the, fetus in the uterus, 
and in which it ſwims; and laſtly, the milk prepared in the pectoral 
glands for the new- born child. There is reaſon to conclude that 
variety of changes may be produced in the new animal from all theſe 
ſources of nutriment, but particularly from the firſt of them. 
TI. be organs of digeſtion and of ſanguification in adults, and after- 
wards thoſe of ſecretion; prepare or ſeparate the particles proper for 
nouriſhment from other combinations of matter, or recombine them 
into new kinds of matter, proper to excite into action the filaments, 
which abſorb or attract them by animal appetency. In this proceſs 
we mult attend not only to the action of the living filament which 
receives 2 nutritive particle to its boſom, but alſo'to the kind of par- 
_ ticle, in reſpe& to form, or ſize, or colour, or hardneſs, which is 
thus previouſly prepared for it by digeſtion, ſanguification, and ſecre- 
tion. Now as the firſt filament of entity cannot be furniſhed with 
the preparative organs above mentioned, the nutritive particles, which 


are at firſt to be received by it, are prepared by the mother; and de- 


poſited in the ovum ready for its reception. Theſe nutritive particles 
muſt be ſuppoled to differ in ſome reſpects, when thus prepared by 
different animals, They may differ in ſize, ſolidity, colour, and form; 
and 
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and yet may be ſufficiently congenial to the liviag filament, to which 
they are applied, as to excite its adivity by their ſtimulus, and its ani- 

mal appetency to receive them, and to combine them with it ſelf into 
organization. . 

By this firſt nutriment thus prepared for the embryon is not meant 
the liquor amnii, which is produced afterwards, nor the larger exte- 
rior parts of the white of the egg; but the fluid prepared, 1 ſuppoſe, 
1n the ovary of viviparous animals, and that which immediately ſur- 
rounds the Cicatricula-of an impregnated egg and 18 vifible to the eye 
in a boiled one. 
Now theſe ultimate particles of animal matter prepared by the 
glands of the mother may be ſuppoſed to reſemble the ſimilar ultimate 
particles, which were prepared for her own nouriſhment; that is, to 
the ultimate particles of which her own organization conſiſts. And 

that hence when theſe become combined with a new embryon, which 
11 its early ſtate is not furniſhed with ſtomach, or glauds, to alter 

| them ; that new embryon will bear ſome reſemblance to the 
mother. / | 

This ſeems to be the origin of the compound forms of mules, 
which evidently partake of both parents, but principally of the 
male parent. In this production of chimeras the antients ſeem to 


* 


„ have indulged their fancies, whence the ſphinxes, griffins, dragons, Fs 
centaurs, 91 minotaurs, which are vaniſhed from modern - cre- 
| dulity. WS | _ 


It would ſeem, that in theſe unnatural conjunctions, when the 
nutriment depoſited by the female was ſo ill adapted to ſtimulate the 
living filament derived from the male into action, and to be received, 
dr 8 by it, and combined with it into organization, as not to 

produce the organs neceſſary to life, as the brain, or heart, or ſto- 
mach, that no mule was produced. Where all the parts neceſſary to 

elife | in | theſe compound animals were formed ſufficiently perfect, ex- 
30 | Cept 
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cept the point of gengration, thoſe animals were > produced, which are 


now called mules. 


The formation of the organs of ſexual generation, in contradiſtine- 
tion to that by lateral buds,. in vegetables, and in ſome animals, as 
the polypus, the tænia, and the volvox, ſeems the chef d'ceuvre, the 
maſter-piece of nature; as appears from many flying inſects, as in 
moths and butterflies, who ſeem to undergo a general change of their 
forms ſolely. for the purpoſe. of. ſexual Feprodudion, and in all other 


animals this organ is not complete till the maturity of the creature. 


| Whence it happens that, in the copulation of animals of different 
- ſpecies, the parts neceſſary to life are frequently completely formed; 
but thoſe for the purpoſe of generation are defective, as requiring a 
nicer organization; or more exact coincidence of the particles of nu- 
triment to the irritabilities or appetencies of the original living fila- 
ment. Whereas thoſe mules, where all the. parts Tae be perfectly | 
formed, may have been produced in early periods of time, and may 
have added to the numbers of our various ſpecies.of animals, as before 
_ obſerved. 

As this production of cites; is a conſtant effect from . conjunc- 


tion of different ſpecies of animals, thoſe between the horſe and the 


female aſs always reſembling the horſe more than the aſs; and thoſe, 
on the contrary, between gh male aſs and the mare, always reſem- 

bling the aſs more than the mare ; it cannot be aſcribed to the ima- 
gination of the male animal which cannot be ſuppoſed to operate ſo 
vniformly; but to the form of the firſt nutritive particles, and to 
their peculiar ſtimulus exciting the living filament to ſelect and com- 
bine them with itſelf, There is a firailar uniformity of effect in re- 
ſpect to the colour of the progeny produced between a white man, 


* and a black woman, which, if I am well informed, is always of the 


mulatto kind, or a mixture of the two; which may perhaps be im- 
puted to the peculiar form of the particles of nutriment ſupplied to the 
empryon by ME mother at the early period of its exiſtence, and their - 

peculiar 
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peculiar ſtimulus ; as this effect, like that of the mule progeny above 
treated of, is uniform and conſiſtent, and cannot therefore be aſcribed 
to the imagination of either of the parents. | 

When the embryon has produced a placenta, and furniſhed itſelf 
with veſſels for ſelection of nutritious particles, and for oxygenation 
of them, no great change in its form or colour is likely to be pro- 
duced by the particles of ſuſtenance it now takes from the fluid, in 
Which it is immerſed; becauſe it has now acquired organs to alter or 
neu- combine them. Hence it continues to grow, whether this fluid, 
in which it ſwims, be formed by the uterus or by any other cavity of 
the body, as in extra- uterine geſtation; and which would ſeem to be 
produced by the ſtimulus of the fetus on the ſides of the cavity, 
where it is found, as mentioned before. And thirdly, there is ſtill 
leſs reaſon to expect any unnatural change to happen to the child after 
its birth from the difference of the milk it now takes; becauſe it has 
acquired a ſtomach, and lungs, and glands, of ſufficient power to 
| decompoſe and recombine the milk; and thus to prepare from it the 
various kinds of nutritious particles, which the betend of the va- 
rious fibrils or nerves may require. 

From all this reaſoning I would conclude, that thank the imagi- 
nation of the female may be ſuppoſed to affect the cmbaron by pro- 
ducing a difference in its early nutriment ; yet that-no ſuch power 
can effect it after it has obtained a placenta, and other organs; which 
may ſele& or change the food, which is preſented to it either in the 
liquor amnii, or in the milk. Now as the eggs in pullets, like the 
ſeeds in vegetables, are produced gradually, long before they are im- 
pregnated, it does not appear how any ſudden effect of imagination of 
the mother at the time of impregnation can produce any conſiderable 
change in the nutriment already thus laid up for the expected or de- 
ſired einbryon. And that hence any changes of the embryon, except 
thoſe uniform ones in the production of mules and mulattoes, more 
-provably depend on the imagination of the male parent. At the ſame 
| 30 2 time 
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time it Gama manifeſt; that thoſe monſtrous births, which conſiſt in» 
ſome deficieneies only, or ſome redundancies : of parts, originate from 
the deficiency or redundance of the firſt nutriment prepared in the 
ovary, or in the part of the egg immediately ſurrounding the eicatri- 
cula, as deferibed above; and which continues ſome time to excite the 


flirſt living filament into action, after the ſimple animal is completed; 


or ceaſes to excite it, before the complete form is accompliſhed. The 
former of theſe circumſtances. is- evinced-. by the eggs- with double 
yolks, which frequently happen to our domeſticated poultry, and 


which, I believe; are ſo formed before i impregnation, but which would 


be well worth attending to, both before and after impregnation; as 


it is probable, ſomething valuable on this ſubject might be learnt from 


them. The latter oircumſtance, or that of deficiency of original nu - 


triment, may be deduced from reverſe analogy. 


There are, however, other kinds of monſtrous births, which: 


neither depend on deficieney of parts, nor ſupernumerary ones; nor 


are owing to the conjunction of animals of different ſpecies; but which 
Nee to be new v conformations, or new diſpoſitions of 8 in ref «i mel ; 

our nid 8 ind er the af parts of all e 

may depend on the imagination of, the 15 S Wich we now 


come to Sos. ok 


VI. 1. The nice actions of the extremities off our various 3 | 
are exhibited in their various productions, which are believed to be 


made by the gland, and not previouſly to exiſt as ſuch in the blood. 
Thus the glands, whieh conſtitute the liver, make bile; thoſe of the 
ſtomach make gaſtrie acid; thoſe beneath the jaw, faliva; thoſe of 
the ears, ear-wax; and the like. Every kind of gland muſt poſſeſs a 
peculiar irritability, and probably a ſenſibility, at the early ſtate of its 


exiſtence ; and muſt be furniſhed with. a nerve of ſenſe, or of motion, 
to perceive, and to ſelect, and to combine the particles, which com- 


poſe the fluid it ſecretes. And this nerve of ſenſe. which perceives 


1 i 
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the different articles which compoſe the blood, muſt at leaſt be con- 
ceived to be as ſine and ſubtile an organ, as the optic or auditory nerve,. 
which perceive: light or ſound. See Sect. XIV. g. 

But in hive is this nice action of the extremities of the blood-- 
veſſels lo wotidarful, as in the production of contagious matter. A 
{mall drop of variolous contagion diffuſed in the blood, or perhaps only 

by being inſerted beneath the cuticle,. after a time, (as about a quar- 
ter of a Incas excites the extreme veſſels of the ſkin into certain 
| motions, which produce a ſimilar contagious material, filling with it 
a thouſand puſtules. So that by irritation, or by ſenſation in conſe- 
quence. of irritation; or by aſſociation of motions, a material is formed. 
by the extremities of certain cutaneous veſſels, exactly ſimilar to the 
ſtimulating material, which cauſed the irritation 08 conſequent ſen-- 
ſation, or aſſociation. 

Many glands of the body have their motions, and in conſequence- 

their fecreted fluids, affected by pleaſurable or painful ideas, ſince they 
are in many inſtances influenced by ſenſitive affociations, as well as by 
the irritations of the particles of the paſſing blood. Thus the idea of 
meat, excited in the minds of hungry dogs, by their ſenſe of viſion, . 
or of ſmell, increaſes the diſcharge of faliva, both in quantity and-viſ-- 
cidity; as is ſeen in its hanging down in threads from their mouths, 
as they ſtand round a dinner- table. The ſenſations of pleaſure, or of 
pain, of peculiar kinds, excite in the ſame manner a great diſcharge of 
tears; which appear alſo to be more ſaline at the time of their . 
tion, from their inflaming the eyes and eye-lids. The paleneſs from 
fear, and the bluſh of Mars and of joy, are other inſtances of the 
effects of painful, or pleaſurable ſenfations, © on the extremities of the 
arterial ſyſtem. 
It is probable, that the pleaſurable ſenfation Sichen in the ſtomach. 
by food, as well as its irritation, contributes to excite into action the 
aaſtric glands, and to produce a greater ſecretion of their fluids. The 
FI ſame probably occurs in the ſecretion of bile; that is, that the pleaſur- 
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able Poe ED 83 in the ſtomach, affects this ſecretion by ſenſitive 
aſſociation, as well as by irritative aſſociation. 
And laſtly it would ſeem, that all the glands in the body have their 


ſecreted. fluids affected, in quantity and quality, by the pleaſurable or 
painful ſenſations, which produce or accompany thoſe ſecretions; 


And that the pleaſurable ſentations ariſing from theſe ſecretions may 


conſtitute. the vnnamed pleafure of exiſtence, which f 18 contrary to 


hat. is meant * tzdium My, or ennui ; i and by Which we e 


2 


EC © 


. Now it . would appear, "that no ſecretion or excretion bt fluid i is at- 


tended with ſo much agreeable ſenſation, : as that of the ſemen ; and it 
would thence. follow, that the glands, which perform this ſecretion, Y 


are more likely to be much affected by their catenations with pleaſur- 


able ſenſations. "This circumſtance. i 18 certain, that much more of this 


fluid is produced i in-a given time, when the object of its excluſion i is 


ee to the mind. 


Ab No forceable argument, which 7 We the neceſſ ity of pleaſurable 


F to copulation, 18, that the act cannot. be performed without 


it; it is eaſily interrupted by the pain of fear or baſhfulneſs; - and no 


efforts of yolition or of irritation can effe& this proceſs, except ſuch as 
induce pleaſurable ideas or ſenſations. See Set. XXXIII. 1. 1. 


A curious analogical circumſtance attending hermaphrodite inſects, 


a8 ſnails and worms, {till further illuſtrates this theory ; ; if the ſnail or 
f worm could have impregnated itſelf, there might have been a faving 


of a large male apparatus; but as this is not ſo ordered by nature, but 


each ſnail and worm reciprocally receives and gives impregnation, it 
appears, that a pleaſurable excitation ſeems alſo to have been required, 


_ 


This wonderful circumſtance of many inſects being hermaphro- 


dites,. and at the ſame time not having power to impregnate them- 


ſelves, i is attended to by Dr. Liſter, in 12 Exercitationes Anatom. de 
| Limacibus, 


* 
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Limacibus, p. 145; Who, amongſt many other, final cauſes, which he 
adduces to account for it, adds, ut tam triſtibus et frigidis animalibus 
majori cum voluptate perficiatur venus. £ 

There is, however, another final cauſe, to which this circumſtance 
may be imputed: it was obſerved above, that vegetable buds and 
bulbs, which are produced. without: a mother, are always exact re- 
ſemblances of their parent; as appears in grafting fruit- trees, and in 
the flower-buds of the dioiceous plants, Which are always of the ſame 
ſex on the ſame tree; hence thoſe hermaphrodite inſects, if they 
could have produced young without a mother, would not have been 
capable of. that: change or improvement, which is ſeen in all other 
animals, and in thoſe vegetables, which are procreated by the male 

embryon received and nouriſhed by the female. And it is hence pro- 

bable, that if vegetables could only have been produced by buds and 
bulbs, and not og ſexual generation, that there would not at this time 
have exiſted one thouſandth part of their preſent number of ſpecies ; 
which have. probably been originally mule- productions; nor could 
any kind of improvement or change have happened. to them, except 
by the difference of ſoil or climate. 12 

3.1 conclude, that the imagination of the male at the time of co- 
pulation, or at the time of the ſecretion of the ſemen, may ſo affect 
this ſecretion by irritative or ſenſitive aſſociation, as deſcribed i 11 No. 
5. 1. of this ſection, as to cauſe the production of ſimilarity of form 
and of features, with the diſtinction of ſex; as the motions of the chiſ- 
ſel of the turner imitate or correſ pond with thoſe of the ideas of the 
artiſt, It is not here to be underſtood, that the firſt living fibre, 
which is to form an animal, is produced with any ſimilarity of form 
to the future animal; but with propenſities, or appetencies, which 
ſhall produce by accretion of parts the ſimilarity of form, feature, or 
ſex, correſponding to the imagination of the father. 

Our ideas are movements of the nerves of ſenſe, as of the optic 


nerve. in recolleQing viſible ideas, ſuppoſe of a triangular piece of 


3 ö ivory. 
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ivory. The fine moving fibres of the retina at in'a manner to which 
1 give the name of white: and this action is confined to a defined part 
of it; to which figure I give the name of triangle. And it is a pre- 
ceding pleaſurable ſenfation Exiſting in my mind, which occalions me 
to vriddice this patticular motion iP the retina, when no triangle is 
Z preſent. Now it is probable, that the acting fibres of the bla nte 
terminations of the ſecreting apertures of the veſſels of the teſtes, are 
as fine as thoſe of the retina; and that they are liable to be thrown 
into that peculiar action, Which marks the ſex of the ſecreted em- 
bryon, by ſympathy with the pleaſurable motions of the nerves of 
_ viſion, or of touch; that is, with certain ideas of imagination. From 
hence-it would appear, that the world has long been miſtaken in 
aſcribing great power to the imagination of the female, whereas from 
this account of it, the real power of imagination, in the act of gene- 
f ration, belongs ſolely to the male. See Seck. XII. 3. 3. 
It may be objected to this theory, that a man may be APE to 
15 145 in his mind, the idea of the form and features of the female, 
rather than his own, and therefore there ſhould be a greater number 
of female births. On the contrary, the general idea 55 our own form 
occurs to every one almoſt perpetually, and i is termed conſciouſneſs of 
our exiſtence, and thus may effect, that the number of males furpaſles 
that of females. See Sect. XV. 3. 4. and XVIII. 13. And what 
further confirms this idea is, that the male children moſt frequently 
reſemble the father in form, or feature, as well as in ſex; and the fe- 
male moſt frequently reſemble the 8 2 1 in feature, and form, as 
well as in ſex, _ | i 
It. may again be objected, if a female child ſometinies reſemibles the 
; 8 and a male child the mother, the ideas of the father, at the 
time of procreation, muſt ſuddenly change from himſelf to the mo- 
ther, at the very inſtant, when the embryon is ſecreted or formed. 
This difficulty ceaſes when we conſider, that it is as eaſy to form an 


idea of feminine features with: male organs of reproduction, or of male 
features 
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features with Rial ones, as the contrary; as we conceive the idea 
of a ſphinx or mermaid, as eaſily and as diſtinctly as of a woman. 
Add to this, that at the time of procreation the idea of the male or- 
gans, and of the female features, are often botlt Wader at the fame 
- tie. by contact, or by viſion. 
I Taſk, in my turn, is the ſex of the embryon orodided by accident? 
Certainly whatever 1s produced has a cauſe ; but when this cauſe is 
too minute for our comprehenſion, the effect is ſaid in common lan- 
guage to happen by chance, as in throwing a certain number on dice. 
Now what cauſe can occaſionally produce the male or female charac- 
fer of the embryon, but the peculiar actions of thoſe glands, which 
form the embryon ? And what can influence or govern theſe actions 
of the gland, but its aſſociations or catenations with other ſenſitive 
motions? Nor is this more extraordinary, than that the catenations 
of irritative motibns with the apparent vibrations of objects at ſed 
ſhould produce fickneſs of the ſtomach ; or that a nauſeous ſtory 
ſhould occaſion vorniting. 
4. An argument, which evinces the effect of imagination on the 
firſt rudiment of the embryon, may be deduced from the production 
of ſome peculiar monſters. Such, for inſtance, as thoſe which have 
two heads joined to one body, and thoſe which have two bodies joined 
to one head; of which frequent examples occur amongſt our domeſti- 
cated quadrupeds, and poultry. It is abſurd to ſuppoſe, that ſuch 
forms could exiſt in primordial germs, as explained in No. IV. 4. of 
this ſection. Nor is it poſſible, that ſuch deformities could be pro- 
duced by the growth of two embryons, or living filaments; which 
thould afterwards adhere together ; as the head and tail part of differ- 
ent poly pi are ſaid to do (Blumenbach on generation, Cadel, Lon- 
don); ſince in that caſe one embryon, or living filament, muſt have 
begun to form one part firſt, and the other inothes part firſt. But 
ſuch monſtrous conformations become leſs difficult to comprehend, 
"ie eg are conſidered as an effect of the imagination, as before 


3 5 explained, 
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| explained, on the living filament at the time of 1 its ſecretion ; and that 


| ſuch duplicature of limbs were produced by accretion of new parts, 
in conſequence of propenſities, or animal appetencies thus acquired 
from the male parent. is | 

For inſtance, I can conceive, if a "turker-cock ſhould behold a jt 
bit, or a frog; at the time of procreation, that it might happen, that 
a forcible or even a pleaſurable idea of the form of a quadruped might 
ſo occupy. his imagination, as to cauſe a tendency in the naſcent fila- 
ment to reſemble ſuch a form, by the appoſition of a duplicature of 
. Experiments on the production of mules and monſters would 
be worthy the attention of a a Spallanzani, and might throw much 
light upon this ſubject, which at prolent muſt be explynes by con- 
Fa analogies. LESS 

The wonderful effect of imagination, both i in x the male — 3 
parent, is ſhewn in the production of a kind of milk in the crops 
both of the male and female pigeons after tlie birth of their young, 

as obſerved by Mr. Hunter, and mentioned before. To this ſhould 

be, added, that there, are ſome inſtances of men having had milk ſe- 
” in their breaſts, and who have given ſuck to children, as re- 
corded by Mr. Buffon. This effect of imagination, of both the male 
and female parent, ſeems to have been attended to in very early times; 
Jacobi is {aid not only to have placed rods of trees, in part ſtripped of 
their bark, ſo as to appear ſpotted, but alſo to 250 placed ſpotted 
lambs before the flocks, at the time of their walk Genes, 
chap. xxx. verſe . SN 

5. In reſpect to the ne of the 1 . 28 it is difficult to 
 comprebend, how this can produce any alteration. in the fetus, ex- 
cept by affecting the nutriment laid up for its firſt reception, as de- 
ſeribed in No. V. 2. of this ſection, or by affecting the nouriſhment 


or; oxygenation with which ſhe ſupplies it afterwards. Perpetual 
. may ee the genen of the ar amnii into the 


„ cauſe 
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cauſe of miſcarriage 3 for fear, contrary to joy, decreaſes for a time 
the action of the extremities of the arterial ſyſtem; hence ſudden 
paleneſs ſuꝭceeds, and a ſhrinking or contraction of the veſſels of the 
1kin, and other membranes. By this circumſtance, I imagine, the 
terminations of the placental veſſels are detached from their adheſions, 
or inſertions; into the. membrane of the uterus; and the death of the 
child ſucceeds, and conſequent miſcarriage. 
Of this J recolle& a remarkable inſtance, which could bi aſcribed 
to no other cauſe, 'and which I ſhall therefore relate in few words. 
A healthy young woman, about twenty years.of age, had been about 
five months pregnant, and going down into her cellar to draw ſome 
beer, was frighted by a ſervant-boy ſtarting up from behind the bar- 
rel, where he had concealed himſelf with deſign to alarm the maid- 
ſervant, for whom he miſtook his miſtreſs. She came with difficulty 
up ſtairs, began to flood immediately, and miſcarried in a few hours. 
She has Sos borne ſeveral children, nor ever had e tendency to 
miſcarry of any of them. 1 
In reſpect to the power of the imazins tian of the mals. over the 
form, colour, and ſex of the progeny, the following inſtances have 
fallen under my obſervation, and may perhaps be PR not very un- 
frequent, if they were more attended to. I am acquainted with a 
gentleman, who has one child with dark hair and eyes, though his lady 
and himſelf have light hair and eyes; and their other four children are 
like their parents. On obſerving this diſſimilarity of one child to the 
others he aſſured me, that he believed it was his own imagination, that 
produced the difference; and related to me the following ſtory. He 


= _ faid, that when his lady lay in of her third child, he eee attached 


to a daughter of one of his inferior tenants, and offered her a bribe for 
her favours in vain; and afterwards a greater bribe, and was equally 

unſucceſsful; that the form of this girl dwelt much in his mind for 
ſome weeks, and that the next child, which was the dark-ey'd young 
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lady above mentioned was exceedingly like, in boch 3 and 
| W to the young woman who refuſed his addreſſes. 
To this inftance I muſt add, that I have known two A ii 

hich; on account of an intailed eſtate. in expectation, a male EM 
was moſt eagerly deſired by the father; and on the contrary, girls 
were produced. to the ſeventh in one, and to the ninth in another; 
and then they had each of them a ſon. I conclude, that the great deſire 
of a male heir by the father produced. rather a diſagreeable than an 
agreeable ſenfation 5 and that his ideas dwelt more on the fear of ge · 
nerating a female, than on the pleaſurable ſenſations or ideas of his 
own male form or organs at the time of copulation, or of the ſecretion 
of the ſemen; and that hence the idea of the female character Was: 
more preſent to his mind than that of the male one; till at length 
in deſpair of generating a male theſe ideas ceaſed, and Role of ne: ; 
male character preſided at the genial hou. 
7. Hence I conclude, that the act of generation cannot exiſt with 

out being accompanied with ideas, and that a man muſt; have at that 
time either a general idea of his own male form, or of the form of 
his male organs; or an idea of the female form, or of her organs; 
and that this marks the ſex, and the peculiar reſemblances of the 
child to- either parent. From whence it would appear, that the phalli, 
which were hung round the necks of the Roman ladies, or worn in 
their hair, might have effect in producing a greater proportion of 
male children; and that the calipædia, or art of begetting beautiful 
children, and of procreating either males or females, may be taught 
by affecting the imagination of the male - parent; that is, by the fine 
extremities of the ſeminal glands imitating the actions of the organs 
of ſenſe either of - fight or touch. But the manner of accompliſhing 
this cannot be unfolded with. ſufficient delicacy for the public eye; 
but may be worth the attention of thoſe, who a are e ſeriouſly intereſted 


I the procreation of a male or fende child. 
| enen 
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VII. I. A be quantity of nutritive Nantes are profit by 
the female paretit before impregnation, Which require no further wy 
geſtion, ſecretion, or oxygenation. Such are ſeen in the vnimpreg- 
nated eggs of birds, and in x the Neersen. ed. veſſels of vege⸗ 
tables. FO 2113 «four 8 a by: 1 *. 
- Tat A tiving filament is Nebst by the male, which being iertel 
amidſt theſe 22 nutritive particles, i is ſtimulated into action by them: 
and in conſequence of this action, ſome of the nutritive particles are 
embraced, and added to the original living filament; in the fame | 
manner. as common nutrition is performed in the adult animal. 
3. Then this new organization, or additional part, becomes Ain | 
| Kted by the nutritive particles in its vicinity, and ſenſation is now 
fuperadded to irritation ; and other particles are in conſequence em- 
| braced, and added to the living lament 5 as is ſeen | in The new Sta- 
aulations of fleſh i in Mien 4 5 | 111 
By the power of alſociation, or "by rr ritation, the parts Atrady ; 
| produced continue their motions, and new ones are added by ſenſa- 
tion, as above mentioned; and laſtly by volition, which laſt ſenſorial 
power is proved to exiſt in the fetus in its maturer age, becauſe it 
has evidently periods of activity and of fleeping 5 Which laſt i is another 
word for a temporary ſuſpenſion of volit ion. 
N original living filament may be conceived to poſſeſs a power 
of ting the particles applied to certain parts of it, as well as of 
embracing others, which ſtimulate other parts © of it ; as theſe powers 
ef in different parts of the mature animal; thus the mouth of 
every, V gland embraces | the particles © of fluid, which 1 ſuits its appetency; 


and its excretory duet re Pp olſes thoſe n which are diſagreeable 7 
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4. Thus the outline or miniature of the new animal is produced 
gradually, but in no great length of time; becauſe the original nu- 
tritive particles require no previous preparation by digeſtion, ſecre- 
tion, and oxygenation;; but require fimply. the ſelection and appoſi- 
* tion, which. is performed by the. livin g filament. Mr. Blumenbach 
 ſays,; that he poſſeſſes a human fetus,of only, five weeks old, which 
is he ze of a common. bes, and hag 76. the features of the face, 
every finger, and every toe, complete; and in which the organs of 
generation are d iſtinctly RF P. AE : 45 another fetus, Whole head 

Was not larger than a Peg, th, e hole of the , baſis | of. the. Rull with 
all its depreſſions, ;Apertures, a and proceſſes, v were marked in the moſt 
ſharp and diſtin& manner, though Without any oſſification. oY 

5. In ſome caſes by the, qutriment originally depoſited by the mo- 5 
ther the filament Acquires PAR not ee ſimilar to thoſe of the fa 


CS 3&4 :£% 


treme 2 of the Sky which are laſt 7 4 5 129 fog 12 
lips. In other caſes, a duplicature of limbs are cau ed y, th 70 ; 
_ abundance, of this original nutritive fluid, as in th e 1 70 ls 3 
eggs, and the chickens from them with four 1688 ane d, four. Wings. 
But the production of other monſters, | as thoſe with two heads, or 
with parts placed i in wrong ſituations, ſeems. to ariſe from the ima- 
Sination e of the father being i me manner. imitated by the extreme 
veſſels of the ſeminal Dae as the colours of the ſpots. on eggs, 
and the change of the colour o the hair and feathers of animals by do- 
meſtication, may be cauſed ; in the fame manner 125 the imagination of 
the JJ... ⅛iw ͤ ͤ⁵wnü Oy 4 
”_— 6. The living filament is is a a part of {1% lachen, and Tae thereto dre 
1 certain. propenſities, or, appetencies, Which belong to "him ; which 
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may have been gradually acquired uring a million of generations, 5 


even from the infancy of the habitable earth; and which now poſ- 


ſeſſes — properties, as would render by the appoſition of nutritious 
** j particles, 
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7 Dackete the new. fetus exactly ſimilar to the father; as OC= 
t tznia or OO” Vat as the firſt nutriment is ſupplied by the 
mother, and. therefore reſembles ſuch nutritive particles, as have 
been uſed for her own nutriment or e the progeny takes f in 
part the likeneſs of the mother. 5 _ or 
Other ſimilarity of the excitability, or of the form of the male 
parent, ſuch as the broad or narrow ſhoulders, or ſuch as conſtitute 
certain hereditary diſeaſes, ' as ſcrophula, epilepſy, inſanity, have 
their origin produced in one or perhaps two generations; as in the 
. progeny of thoſe who drink much vinous ſpirits; and thoſe heredi- 
tary propenſities ceaſe again, as I have obſerved, if one or two ſober 
generations ſucceed ; otherwiſe the family becomes extinct... 

This living filament from the father is alſo liable to have its pro- 
penſities, or appetencies, altered at the time of its production by the 
imagination of the male parent; the extremities of the ſeminal glands 
imitäting the motions of the organs of ſenſe; and thus the ſex of the 
embryon i is produced; which may be thus made a male or a female 
by affecting the imagination of the father at the time 661 fe . 


See Sect. XXXIX. 6. 3: and 4. 

Milla veſſels and placenta, it is now wy Tele with a different kind of 
food, as appears by the difference of confiſtency | of the different 
parts of the white of the egg, and of the liquor amnii, for it has 
now acquired organs for digeſtion | or ſecretion, and for oxygenation, 
though they are as yet feeble ; ; Which can in ſome degree change, as 
well as ſelect, the nutritive particles, which are now preſented to it. 
But may et be affected by the deficiency of the quantity of nutri- 
tion ſupplied by the mother, or by the degree of oxygenation ſupplied 
to its placenta by the maternal blood. 2 
The augmentation of the complete fetus by additional particles of 
* mutriment is not accompliſhed by diſtention only, but by appoſition 
| £4200 a ET to 


\ 


5 be, perpetually increafing by the pred ci 
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to every part both external and internal; each of which acquires by 
animal appetencies the new addition of the particles which it wants. 
And "hence the enlarged parts are kept ſitnilar to their prototypes, 
| and may be ſaid to be Atended; but their extenſion muſt be conceived g 
| only : as a necelfary coriſequente of the Ae of all their ts 
by appoſition « of new particles. nary: 

Hence the new appoſition of Petz is not produced bY capillary at- 
traction, becauſe the whole is extended; whereas capillary attraction 
1 would rather tend to byog the ſides of flexible tubes together, and 

not to diſtend them. Nor is it produced by chemical Hale, for 
5 A ſolution of continuity would ſucceed, as'when ſugar i is diſ- 
ſolved in water; but it is produced by an animal proceſs, which is 
the conſequence of i irritation, c or ſenſation; K and which _ be termed 
| animal appetency. y ; 
This! | is further evinced from | 3 ih Woe begs inſti. 
tuted to ſhew, that a ing muſcle of an animal body requires 
greater force to break it, than a fimilar muſcle of a dead body. 
| Which evinces, that beſides the attraction of coheſion, which h 
matter pollefſes, and beſides the chemical attractions of affinities, 
which hold many bodies together, there i is an animal adheſion, which 
adds vigour to theſe common laws of the inanimate world. 


8. At the T of the child it Biber the placenta or gill 


"ES © 


ſpire to the — of its —.— as it now. LAY the liquid lane, in 

| which. it was produced, gk like the tadpgles when it changes into 

; a frog,. becomes an aerial animal. 

9. As the habitable parts of the th have been, ant Sritiave t. to 

Lon of ſca-ſhells and coral- 
nes, and by the recrements of other animals, and vegetables; ſo 


ad the beginoing, of the e 1 this terraquegus globe, the” 


„ 0, animals, 
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animals, which inhabit it, have conſtantly improved, and are ſtill in 
a ſtate of progreſſive improvement. | 

This idea of the gradual generation of all things Ker to have 
been as familiar to the ancient philoſophers as to the modern ones; 
and to have given riſe to the beautiful hieroglyphic figure of the 
vgoron , or firſt great egg, produced by NIGHT, that is, whoſe 
origin 1s involved 'in Carry, and animated by eo, that is, by Di- 
vINE LovE; from whence proceeded all things which exiſt. | 


© 


Concluſion. 


VIII. r. Cavs: axD Error may be conſidered as the pro- 
greſſion, or ſucceſſive motions, of the parts of the great ſyſtem of 
Nature. The ſtate of things at this moment is the effect of the ſtate 
3 things, which exiſted in the preceding moment; and the cauſe of 
g the ſtate of things, which ſhall exiſt in the next moment. ö 
Theſe cauſes and effects may be more eaſily comprehended, if mo- 
tion be conſidered as a change of the figure of a group of bodies, as 
propoſed in Seck. XIV. 2. 2. inäntnbch as our ideas of viſible or tan- 
gible objects are more diſtinct, than our abſtracted ideas of their mo- 
tions. Now the change of the configuration of the ſyſtem, of nature 
at this moment muſt be an effect of the preceding configuration, for 
a change of configuration cannot exiſt without a previous configuration; 
and the proximate cauſe of every effect muſt immediately Precede that 
effect. For example, a moving ivory. ball could not proceed onwards, 
unleſs it had previouſly began to proceed ; or unleſs an impulſe had 
been previouſly given it; which previous motion or impulſe conſtitutes 
a a part of the laſt ſituation of things. 

*, As the effects produced in this moment of time booms cauſes in 
1 next, We may conſider the progreſſive motions of objects as a 
eee 19 588 | chain 


4 
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chain of cauſes only; whoſe firſt link proceeded from the great Gre 
ator, and which have exiſted from the Mg of the orented unr- 
verſe, and are perpetually proceeding. 

2. Theſe cauſes may be een Geided into wo e ef- 
ficient and inert cauſes, according with the two kinds of entity ſup- 
poſed to exiſt in the natural world, which may be termed matter and 
ſpirit, as propofed in Sect. I. and further treated of in Sect. XIV. 
The efficient cauſes of motion, or new configuration, conſiſt either 
of the principle of general gravitation, which actuates the ſun and 
planets; or of the principle of particular gravitation, as in electricity, 
magnetifm, heat; or of the principle of chemical affinity, as in com- 
buſtion, fermentation, combination; or of the principle of organic 
life, as in the contraction of vegetable and animal fibres. The inert 
cauſes of motion, or new configuration, conſiſt of the parts of mat- 
ter, which are introduced within the ſpheres 9 of activity of the prin- 
ciples above deſcribed. Thus, when an apple falls on the ground, 
the principle of gravitation is the efficient cauſe, and the matter of 
the apple the inert cauſe. If a bar of iron be approximated to a mag- 
net, it may be termed the inert cauſe of the motion, which brings 
theſe two bodies into contact; while the magnetic principle may be 
termed' the efficient cauſe. In the ſame manner the fibres, which 
conſtitute the retina may be called the inert cauſe of the motions of 
that organ in nn, the ſenſorial Power * be e the ef- 
_ ficient cauſe. . 

3. Another more common en of the 8 28 of 

_ cauſes and effects, which conſtitute the motions, or changing con- 
figurations, of the natural world, is into active and paſſive. Thus, 
if a ball in motion impinges againſt another ball at reſt, and commu- 
nicates its motion to it, the former ball is faid to act, and the latter 
to be acted upon. In lis ſenſe of the words a magnet is ſaid to at- 
tract iron; and the prick, of a ſpur togſtimulate a horſę into exertion ; 
. fo that in this view of the works of nature all things rally be faid ei- 


'x 1 hy then 


is, to exiſt either in an active or paſſive ſtate. 
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| ther ſimply to exiſt, or to exiſt as cauſes, or to exiſt as effects that 


This diſtribution of objects, and their motions, or changes of po- 
ſition, has been found ſo convenient for the purpoſes of common life, 


that on this foundation reſts the whole conſtruction or theory of lan- 


guage, The names of the things themſelves are termed by gram- 
marians Nouns, and their modes of exiſtence are termed Werte. The 
nouns are divided into ſubſtantives, which denote the principal things 
ſpoken of; and into adjectives, which denote ſome circumſtances, or 
. eſs kinds of things, belonging to the former. The verbs are divided 


jnto three kinds, ſuch as denote the exiſtence of things ſimply, as, to 
be; or their exiſtence in an active ſtate, as, to eat; or their ex- 


; . 
i — 


iſtence in a paſſive ſtate, as, to be eaten. Whence it appears, 
that all languages conſiſt only of nouns and verbs, with their 


abbreviations for the greater expedition of communicating our 
thoughts; as explained in the ingenious work of Mr. Horne Tooke, 
who has unfolded by a ſingle flaſh of light the whole theory of lan- 
guage, which had ſo long lain buried beneath the learned lumber of 


the ſchools. Diverſions pf Purley. Johnſon. London. 


4. A third diviſion of cauſes has been into proximate and remote; 


theſe have been much ſpoken of by the writers on medical ſubjects, 
but without ſufficient preciſion. If to proximate and remote cauſes 
we add proximate and remote effects, we ſhall include four links of 


the perpetual chain of cauſation ; which will be more convenient for 


the diſcuſſion of many philoſophical ſubjects. 


Thus if a particle of chyle be applied to the mouth of a lacteal vel. 
{el, it may be termed the remote cauſe of the motions of the fibres, 
which compoſe the mouth of that lacteal veſſel; the ſenſorial power 
18 the proximate cauſe; the contraction of the fibres of the mouth of 
. the veſſel 4s the proximate effect; and their embracing the particle of 
QEbyle: is the remote effect; and theſe four links of cauſation conſtitute 


8 ee > I 


\ Thus when we aten to hi Al. Ea firſt the yellow rays af 


3Y 2 bt 
* | 
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light Giulate the ſenſorial power reſiding in the extremities of the 
optic nerve, this is the remote cauſe. - 2. The ſenſorial power is 
excited into a ſtate of activity, this is the proximate cauſe. 3. The 

fibrous extremities of the optic nerve are contracted, this is the Prox- 
imate effect. 4. A pleaſureable or painful ſenſation. is produced i in 

eonſequence of the contraction of theſe fibres of the optic nerve, this 
is the remote effect; and theſe four links of the chain of cauſation 
_ eonſtitute the ſenſitive idea, or what 1 18 commonly termed the ſenſa- 
tion of the riſing ſun. | 

5. Other oe have been announced by bc writers under the 
names of cauſa procatarctica, and cauſa proegumina, and cauſa ſine 
qui non. All which are in more or Todo OE or the chain 15 re- 


P. - 


| t cauſes." ; 
To theſe muſt be added the final Lets fo called "oh many authors, 
which means the motive, for the accompliſhment of which the pre- 
ceding chain of cauſes was put into action. The idea of a final cauſe, 
therefore, includes that of a rational mind, which employs means to 
effect its purpoſes; thus the defire of preſerving himſelf from the pain 
of cold, which he has frequently experienced, induces the ſavage to 
conſtruct his hut; the fixing ſtakes into the ground for walls, branches 
of trees for rafters, and turf for a cover, are a ſeries of ſucceſſive vo- 
luntary exertions; which are ſo many means to produce a certain ef- 
fect. This effect of preſerving himſelf from cold, is termed the final 
eauſe; the conſtruction of the hut is the remote effect; the action of 
the muſcular fibres of the man, is the proximate effect; the volition, 
or activity of deſire to preſerve himſelf from cold, is the proximate 
cauſe; and the your of cold, which excited Wat deſire, 18 the remote 
cauſe. F015 
© 12 is ene chain of eue and} effects, whoſs: firſt link is 

Avotcca to the throne of Gop, divides itſelf into innumerable diverg- 
ing branches, which, like the nerves ariſing from the brain, permeate 
the moſt minute and moſt remote extremities of the ſyſtem, n 


Cn | a 
* 
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motion and ſenſation to the whole. As ev ery cauſe is ; ſuperior in 
power to the effect, which it has produced, ſo our idea of the power 
of the Almighty Creator becomes more elevated and ſublime, as we 
trace the operations of nature from cauſe to cauſe, climbing up the 
links of theſe chains of being, till we aſcend. to the Great Source of all. 
things. 

Hence the asg Biſeovetios in 1 and in geology, by 
having traced the cauſes of the combinations of bodies to remoter ori- 
ems, as well as thoſe in aſtronomy, which dignify the preſent age, 
contribute to enlarge and amplify our ideas of the power of the Great 


Firſt Cauſe; And had thoſe ancient philoſophers, who contended that 


the world was formed from atoms, aſcribed their combinations to cer- 
tain. immutable properties received from the hand of the Creator, ſuch. 
as general gravitation, chemical affinity, or animal appetency, inſtead 
of aſcribing them to a blind chance; the doctrine of atoms, as conſti- 
tuting or compoſing the material world by the variety of their com- 
THT e ſo far from leading the mind to atheiſm, would ſtrengthen 
the demonſtration of the eB: Toit: of 2 Deity, as the firſt cauſe of all 
things; becauſe the analogy reſulting from our perpetual experience of 
cauſe and effect would have thus been 9 through univerſal. 
nature. 


Ihe heavens Kela, e the glory of Gor, and the Godt ſhewerh 3 
| Bandywork! One day telleth another, and one mght certi ifieth another; 


they have neither ſpeech nor language, yet their voice is gone forth into 
all lands, and their words into the ends of the world. Mani ifold are thy 


works, O LokD!. in wiſdom haſt thou made them. all. Pal, xix. civ. 
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On dhe ende Sener of Light and Colours, by Dr. R. W. 
e of Shrewſbury. Reprinted, by ee, from the 
e ee Wan. * Ye r . 33. 


# 1 1 13 


I opera Ir fo Kinds. © * eth ee retina in e red A agen 
© of jenſibility. 3. Spettra from exceſs of ſenſibility. 4. Of direct ocular ſpettra. 
0 5. Greater flimulus excites the retina into ſpaſmodic actiun. 6. Q reverſe ocular 
esta. 7. Greater ſtimulus excites the retina into various ſucceſſive e 
- attions. 8. Into fixed ſpaſmodic action. g. Tuto temporary paralyſis. 10. Miſ-.. 
cellaneuus remarks; 1. Direct and reverſe ſpeftra. at, the ſame time, A N 7 84 
8 . Rule 10 predetermine the colours of Jpetira, 2. Variation of ſpefira from 
1 "in | extrancous bght. * 2 Variation of ſpectra in number, figure, and remiſſion. 
Abr Circulation of the blood in the ge 5 is Fc od 5 4 * v of magnifying 
2 ee, Conclyj fon, 882 ho T_T 
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wth EN any one has 3 and 8 looked at a bright ob- 

: jet, as at the ſetting ſun, on cloſing his eyes, or removing them, an 
image, which reſembles 3 in form the object he was attending to, con- 
tiaues ſome time to be viſible: this appearance in the eye we ſhall 

5 call the ocular ſpectrum of that object. 4 

: | Theſe ocular ſpe&ra are of four kinds: iſt, Such a as are owing to a 
less ſenſibility of a defined part of the retina; or ſpectra from fel of 
fenſrbility. 2d, Such as are owing to a greater ſenfibility of a defined 

- part of the retina ; or Jpecira From exceſs of Jenſi tbuity.. 3d, Such as 
reſemble their object in its colour as Wen as form: 5 which may be 
F | termed 


— 


SG Smet. XL. I. OCULAR SPE C TRA. | 535 


termed direct ocular ſpectra. 4th, Such as are of a colour contrary to 
that of their object; which may be termed rever/e ocular ſpectra. 
The laws of light have been moſt ſucceſsfully explained by the 
great Newton, and the perception of viſible objects has been ably in- 
veſtigated by the ingenious. Dr. Berkeley and M. Malebranche ; but 
theſe minute ohenomeds of viſion have yet been thought reducible to 
no theory, though many philoſophers have employed a conſiderable 
degree of attention upon them: among theſe are Dr. Jurin, at the 
end of Dr. Smith's Optics; M. Apinus, in the Nov. Com. Petropol. 
V. 10.; M. Beguelin, in the Berlin Memoires, V. II. 1771; M. 
. in the Hiſtoire de P Acad. des Scienc. 1765; M. de la Hire; 
and, laſtly, the celebrated M. de Buffon, in the Memoires de Acad. 
des Scien. who has termed them accidental colours, as if e to 
u eſtabliſhed laws, Ac. Par. 1743. M. p. 215. 

I I muſt here apprize the reader, that it is very difficult for different 
people to give the ſame names to various ſhades of colours; whence. 
in the following pages, ſomething muſt be allowed, if on repeating the 
experiments the colours here mentioned ſhould not accurately cor- 


reſpond with his own names of them. 


* * Adhvity of rhe R Retina in e 


FRO the ſubſequent e iments it appears, that the retina is in 
an active not in a paſſive ſtate during the exiſtence of theſe ocular ,, 
ſpectra; and it is thence to be concluded, that all viſion i 1s FOO ta 
the activity of this organ. 


1. Place a piece of Ted ſikk, about an inch in diameter, as in x plate I, | 


at Sect. III. 1, on a ſheet of white paper, in a ſtrong g light ; look 

ſteadily upon it from about the diſtance of half a yard 2 a minute; 

hen a your eyelids c cover them with your bands, and a green. 
_ ſpectrum 
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ſpectrum will be ſeen in your eyes, reſo: mbling in orm the piece of 
red ſilk : after ſome time, this ſpectrum will diſappear and ſhortly re- 
appear; and this alternately three or four anger ok f the NOI i I 
well made, till at length it vauiſhes entirely. 8 ng 

2. Place on a ſheet of White paper a coder pigee of blue elk, 
Wai four inches in diameter, in the funſhine; cover the center of 
this with a circular piece of yellow filk, about three inches in dia- 
meter; and the center of the yellow! fi lk with a circle of pink ſilk, 
about two inckes in diameter; and the center of the pink filk with a 
circle of green ſilk, about one inch in diameter; and the centre of 
this wich a circle of indigo, about half an inch in diameter; make a 
mall ſpeck with ink in the very center of the whole, as in plate 3, at 

Seck. III. 3. 6.; look ſteadily for a minute on this central ſpot, and 
then cloſing your eyes, and applying your hand at about an inch diſ- 
tance'before them, ſo as to prevent too much or too little light from 
paſſing through the eyelids, you will ſee the moſt beautiful circles of 
colours that imagination can conceive, which are moſt reſembled by 
the colours decafondl by pouring a drop or two of oil on a ſtill lake 

in a bright day; but theſe circular iriſes of eolours are not only different 
from the colours of the filk> above mentioned, but are at the fame 
time perpetually changing as long as they exiſt. 

3. When any one in the dark preſſes either corner of his eye with 
his finger, and turns his eye away from his finger, he will ſee a circle 
_ of colours like thoſe in a peacock 8 tail; and a ſudden flaſh of lig ght ; is 
5 excited in the eye by a ſtroke on it. (Newton 8 Opt. Q. 16. 955 
45 When any one turns round rapidly on one foot, till he becomes 
dizzy, and falls upon the ground, the ſpectra of the ambient objects 
_ continue: to preſent. thethſalyes 3 in rotation, or appear to librate, and he 
ſeems to behold chem for ſome time till 3 in motion, 33 
From all theſe experiments it appears, that the ſpetira i in the eye 
are not owing. to the, mechanical impulſe of light impreſſed on the 
retina, Bor to its chemical combination with that organ,” nor to the 

| VV F abſorption 
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abſorption and emiſſion of light, as is obſerved in many bodies ; for 
in all theſe caſes the fpetra. muſt either remain uniformly, or gra- 
dually diminiſh ; and neither their alternate preſence and evaneſcence 
as in the firſt experiment, nor the perpetual changes of their colours 
as in the ſecond, nor the flaſh of light or colours in the preſſed eye as 
in the third, nor the rotation or libration of the N as in the fourth, 
could exiſt. | | 
It 18 not abſurd to conceive, that the retina may be timulated i into 
motion, as well as the red and white muſcles which form our limbs 
and veſlels; ſince it conſiſts of fibres, like thoſe, intermixed with its 
medullary ſubſtance. To evince this ſtructure, the retina of an ox's 
eye was ſuſpended in a glaſs of warm watef, and forcibly torn in a 
few places ; the edges of theſe parts appeared jagged and hairy, and 
d1d not contract, and become ſmooth like geabls mucus, when it is 
diſtended till it breaks; which ſhews that it conſiſts of fibres; and 
this its fibrous conſtruction became ſtilFnore diſtinct to the fight, by 
adding ſome cauſtic alkali to the water, as the adhering mucus was 
firſt iroded, and the hair-like fibres remained floating in the veſſel. 
Nor does the degree of tranſparency of the retina invalidate the evi- 
dence of its fibrous ſtructure, ſince Leeuwenhoek has ſhewn that 
the cryſtalline humour itſelf confiſts of s n Nat uræ, 
Fo e na; 
Hence it appears, that as the muſcles have larger fibres intermixed 
with a ſmaller quantity of nervous medulla, the organ of viſion has a 
greater quantity of nervous medulla intermixed with ſmaller fibres; 
and it is probable that the locomotive muſcles, as well as the vaſcular 
ones, of e animals bave much greater e than theſe of 
the retina, 
And beſides the ſimilar laws, which will be ſhewn in this paper . 
to govern alike the actions of the retina and of the muſcles, there are 
| many other analogies which exiſt between them. They are both ori- 
gioally excited into action by irritations, both act nearly in the ſame 
„ | Tb | * 
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quantity of time, are alike ſtrengthened or fatigued by exertion, are 


alike painful if excited into action -when they are in an inflamed ſtate, 
are W liable to . aud to the torpor of old age. je 


. cen SPECTRA FROM DEFECT OF SENSIBILITY. 


The retina is 101 5 cafi! uy e into ate by ET irritation er having 
been as e to gfe; 8 


N any one paſſes from the bright dayligdt into a dated 
* the iriſes of his eyes expand themſelves to their utmoſt extent 


in a few ſeconds of time; but it is very long before the optic nerve, 


after having been ſtimulated by the greater light of the day, becomes 
ſenſible of the leſs degree of it in the room; and, if the room is not 
too obſcure, the irifes will again contract ner in ſome de- 


gree, as, the ſenfibility of the retina returns. 


2. Place about half an inch ſquare of white paper on a black hat, 
and looking ſteadily on the center of it for a minute, remove your eyes 
to a ſheet of White paper; and after a ſecond or two a dark ſquare 
will be ſeen on the white paper, which will continue ſome time. A 


_ fimilar dark ſquare will be ſeen bes the clofed Yo. if light be admitted 


through the exclids. c 

So after looking at 207 nden object of a ſmall fize, a as at the 
ſun, for a ſhort; time, ſo. as not much to fatigue the eyes, this part of 
the retina becomes leſs ſenſible to ſmaller quantities of light; hence, 


when the eyes are turned on other leſs luminous parts of the ſky, a 


dark ſpot is ſeen reſembling the ſhape of the fun, or other luminous 
obje& which, we laſt beheld. This is the fource of one kind of the 
dark-cotoured muſe volitantes; If this dark ſpot lies above the center 
of the eye, we turn our eyes that way, expecting to bring it into 
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the center of the eye, that we may view it more diſtinctly; and in 
this caſe the dark ſpectrum ſeems to move upwards, If the dark 
ſpectrum is found beneath the centre of the eye, we purſue it from 
the ſame motive, and it ſeems to move downwards. This has given 
riſe to various conjectures of fomething floating in the aqueous hu- 
mours of the eyes; but whoever, in attending to theſe ſpots, keeps 
his eyes unmoved by looking ſteadily at the corner of a cloud, at the 
ſame time that he obſerves the dark ſpectra, will be thoroughly con- 
vinced, that they have no motion but what is given to them by the 
movement of our eyes in purſuit of them. Sometimes the form of 
the ſpectrum, when it has been received from a circular luminous 
: body, will become oblong ; and ſometimes it will be divided into two 
circular ſpectra, which is not owing to our changing the angle made 
by the two optic axiſes, according to the diſtance of the clouds or 
other bodies to which the ſpe&rum is ſuppoſed to be contiguous, but 
to other cauſes mentioned in No. X. 3. of this ſection. The apparent 
ſize of it will alſo be variable according to its ſuppoſed diſtance. 5 
As theſe ſpectra are more eaſily rr when our eyes are a 
little weakened by fatigue, it has frequently happened, that people of 
delicate conſtitutions have been much alarmed at them, fearing a be- 
ginning decay of their ſight, and have thence fallen into the hands of 
ignorant oculiſts; but I believe they never are a prelude to any other 
diſeaſe of the eye, and that it is frem habit alone, and our want of at- 
tentioh to them, that we do not ſee them on all objects every hour of 
our lives. But as the nerves of very weak people loſe their ſenſibility, 
in the ſame manner as their muſcles loſe their activity, by a ſmall _ 
time of exertion, it frequently happens, that fick people in the ex- 
treme. debility of fevers are perpetually employed in picking ſomething 
from the bed-clothes, occaſioned by their miſtaking the appearance 
of theſe muſe volitantes in their eyes. Benvenuto Celini, an Italian 
artiſt, a man of ſtrong abilities, relates, that having paſſed the whole 
night on a diſtant mountain with ſome companions and a conjurer, 
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and performed many ceremonies to raiſe the devil, on their return in 
the morning to Rome, and looking up when the fun began to rite, 
they ſaw numerous devils run on the tops of the houſes, as they paſſed 
along ; ſo much were the ſpectra of their weakened eyes magnified 
by fear, and made ſubſervient to the en of fraud or ſuperſiition. 
ns of Ben. Celini.) T7 
23. Place a ſquare inch of white paper on a large piece of ſtraw- 
coloured filk ; look ſteadily ſome time on the white paper, and then 
move the center of your eyes on the ſilk, and a ſpectrum of the form 
of the paper will appear on the filk, of a deeper yellow than the other 
part of it: for the central part of the retina, having been ſome time 
expoſed to the ſtimulus of a greater quantity of white light, is become 
leſs ſenſible to a ſmaller quantity of it, and cherefore ſees only the 
yellow rays in that part of the ſtraw- coloured n 

Facts ſimilar to theſe are obſervable in other parts of our hen: - 
thus, if one hand be made warm, and the other ex poſed to the cold, 
and then both of them immerſed in ſubtepid water, the water is per- 
ceived warm to one hand, and cold to the other; ; and we are not able 
to hear weak ſounds for ſome time after we have been expoſed to loud 
ones; and we feel a chillineſs on coming into an atmoſphere of tem- 
perate warmth, after having been ſome time confined in a very warm 
room: and hence the ſtomach, and other organs of digeſtion, of thoſe 
who have been habit uated to the greater ſtimulus of ſpirituous liquor, 
are not excited into their due action by the leſs ſtimulus of common 
food alone; of which the immediate conſequence IS indigeſtion and: 
eee | 
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III. Or SPECTRA FROM EXCESS or SENSIBILITY. 


The retina is more eaſel ly excited into aftion by greater irritation after 
e "eu 15 ſubjected ts leſs. : 


r. Ir the eyes are cloſed, and comet perfectly with a hat, for a 
minute or two, in a bright day; on removing the hat a red or crimſon: 
light 1s ſeen through the eyelids, In this experiment the-retina, after ; 
being ſome time Lock 7 in the dark, becomes ſo ſenſible to a ſmall quan- 
tity of light, as to perceive diſtinctly the greater quantity of red rays. 
than of aber which paſs through the WE A ſimilar coloured 
light 1s ſeen to paſs through the ar 05 of the fingers, when the open 

ed is oppoſed to the 1 of a ule: 
2. If you look for ſome minutes ſteadily on a window in the be 
ginning of the evening twilight, or in a dark day, and then move 
Four eyes a little, ſo that thoſe parts of the retina, on which the dark. 
frame- work of the window was delineated, may now fall on the glaſs. 
part of it, many luminous lines, repreſenting the frame-work, ilk 
appear to lie acroſs the glaſs panes : for thoſe parts of the retina, which. 
| were before leaſt OD by the dark frame-work, are now more 
ſenſible to light than the other parts of the retina which were dey omg 
to the more q FRI parts of the window. 
3. Make with ink on white paper a very black ths; about half an: 
inch in diameter, with a tail about an inch in length, ſo as to repre- 
ſent a tadpole, as in plate 2, at Se. III. 8. 3.; look ſteadily for a 
minute on this ſpot, and, on moving the eye a little, the figure of 
the tadpole will be ſeen on the white part of the paper, which figure 
of the tadpole will appear whiter or more luminous than the other 
parts of the white paper for the part of the retina on which the tad- 
he's was delineated, is now more ſenſible to light than the other parts. 


of 
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of it, which were expoſed to the white paper. This experiment is 
mentioned by Dr. Irwin, but is not by him aſeribed to the true cauſe, 
namely, the greater ſenſibility of that part of the retina which has been 
expoſed to the black ſpot, than of the other parts which had received 
the white field of Papers Which is , beyond a doubt by the next 
ex periment., 7 

4+ On cloſing 4: — eyes after viewing the black ſpot on the white 
paper, as in the foregoing experiment, a red ſpot is ſeen of the form 
of the black ſpot : for that part of the retina, on which the black 
ſpot was delineated, being now more ſenſible to light than the other : 
parts of it, Which were expoſed to the white paper, is capable of per- 
ceiving the red rays Which penetrate the eyelids. If this experiment 
be ker by the light of a tallow candle, the ſpot will be yellow in- 
ſtead of red ; for tallo candles abound much with yellow light, 
which paſſes in greater quantity and force through the eyelids than 
blue light; hence the difficulty of diſtinguiſhing blue and green by 
this kind. of candle light. The colour of the een may poſſibly 
vary in the daylight, according to the different colour « the meri- 
dian or the morning or evening light. _ i 

M. Beguelin, in the Berlin Mong; V. II. 1 7713 e that, 
when he held a book ſo that the ſun ſhone upon his half-cloſed eye- 
lids, the black letters, which he had long inſpetted, became red, 
Which muſt have been thus occaſioned. Thoſe parts of the retina 
which had received for ſome time .the black letters, were ſo much 
more ſenſible than thoſe parts which had been oppoſed to the white 
paper, that to the former the red light, which paſſed through the 
eyelids, was perceptible. There is a fimilar ſtory told, 1 think in 


MN. de Voltaire's Hiſtorical Works, of a Duke of Tuſcany, who was 


playing at dice with the general of a foreign army, and, believing he 
ſaw bloody ſpots, upon the dice, portended.Areadful events, and retired 
ET confuſion. The obſeryer. after looking for: a minute on the black 

; | n ſpots | 
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ſpots of a die, and careleſsly cloſing his eyes, on a bright day, would, 
ſee the image of a die With red ſpots upon it, as above explained. 

F. On emerging from a dark cavern, where we have long conti- 
nued, the light of a bright day becomes intolerable to the eye for a 
conſiderable time, owing to the exceſs of ſenſibility exiſting in the 
eye, after having been long expoſed to little or no ſtimulus. This 
occaſions us immediately to contract the iris to its ſmalleſt aperture, 
v hich becomes again gradually dilated, as the retina becomes accuſ- 

tomed to the greater ſtimulus of the daylight. 

The refiikking of a bright ſtar, or of a diſtant candle in the night, 
is perhaps owing to the forme cauſe. While we continue to look upon 
theſe Iuminous objects, their central parts gradually appear paler, 
owing to the decreaſing ſenſibility of the part of the retina expoſed to 

their Vht; whilſt, at ah! ſame time, by the unſteadineſs of the eye, 


the edges of them are perpetually falling on parts of the retina that 


were juſt before expoſed to the darkneſs of the night, and therefore 
tenfold more ſenſible to light than the part on which the ſtar or candle 
had been for ſome time delineated. This pains the eye in a fimilay 
manner as when we come ſuddenly from a dark room into bright 
daylight, and gives the appearance of bright ſcintillations. Hence 
the ſtars twinkle moſt when the night is darkeſt, and do not twinkle 
through teleſcopes, as obſerved by Muſſchenbroeck; and it will after- 
wards be ſeen why this twinkling is fometimes of different colours 
when the object is very bright, as Mr. Melvill obſerved in looking at 
Sirius. For the opinions of others on this ſubject, ſee Dr. Prieſtley" 3 
valuable Hiſtory of Light and Colours, p. 494. 

Many facts abfreable. in the animal ſyſtem are ſimilar to theſe; as 
the hot glow ' occaſioned by the uſual warmth of the air, or our 
clothes, on coming out of a cold bath; the pain of the fingers on ap- 
proaching the fire after having handled ſnow; and the inflamed heels 
from walking in ſnow. Hence thoſe who have been expoſed to much 
| cold have died on being brought to a fire, or their limbs have become 
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ſo much inflamed as to 3 Hence much "IRE or wine given 
ſuddenly to thoſe who have almoſt periſhed by hunger has n 
them; for all the organs of the famiſhed body are now become ſo 
much more irritable to the ſtimulus of food and wine, which they 
have long been deprived of, that inflammation is excited, which ter- 
minates in gangrene or fever. jj 


* 


IV. or DIRECT OCULAR SPECTRA. 
| 4 quantity of ele Fe greater than nat aral excite the retina 
into e action, which er in a ”_ you. 


A CERTAIN duration and energy of the ſtimulus of light and colours 
excites the perfect action of the retina in viſion ; for very quick mo- 
tions are imperceptible to us, as well as very {low ones, as the 
whirling of a top, or the ſhadow -on a ſun-dial. So perfect darkneſs 
does not affect the eye at all; b and exceſs on. One 1 0 not 
viſion. 

1. When a 670 lab i is Whirled round in the dark, a lucid rde 
remains a conſiderable time in the eye; and that with ſo much vivacity 

of light, that it is miſtaken for a continuance of the irritation of the 

object. In the ſame manner, when a ſiery meteor ſhoots acroſs the 
night, it appears to leave a long lucid train behind it, part of which, 
and perhaps ſometimes the hols 4 is owing to the continuance of the 
action of the retina after having been thus vividly excited. This is 
beautifully illuſtrated by the following experiment : fix a paper fail, 
three or four inches in diameter, and made like that of a ſmoke jack, 
in a tube of paſteboard; on looking through the tube at a diſtant pro- 
ſpect, ſome disjointed parts of it will be ben through the narrow inter- 
vals een the a ; but as the PP begins to e theſe intervals 
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- appear larger; and when it revolves quicker, the whole proſpect is 

deen quia as diſtin& as if nothing intervened, though leſs luminous. 
2. Look through a dark tube, about half a yard long, at the area 
of a a allow circle of half an-inch diameter, lying upon a blue area of 
double that diameter, for half a minute; and on cloſing your eyes the 
colours of the ſpectrum will appear fimilar to the two areas, as in 
fig. 3.3 but if the eye is kept too long upon them, the colours of the 
ſpectrum will be the reverſe of thoſe upon the paper, that 1s, the in- 

' ternal circle will become blue, and the external area yellow; hence 
ſome attention is required in making this experiment. | 
3 . Place the bright flame of a ſpermaceti candle before a black ob- 
ject in the night; look ſteadily at it for a ſhort time, till it is obſerved 
to become ſomewhat paler ; and on cloſing the eyes, and covering 
them carefully, but not ſo as to compreſs them, the image of the 

oY candle will continue diſtinctly to be viſible. 

„Lock ſteadily, for a ſhort time, at a window in a dark day, as in 
* Exp. 2. Sec. III. and then cloſing your eyes, and covering them with 
your hands, an exact delineation of the window remains for ſome time 
viſible in the eye. This experiment requires a little practice to make 
it ſucceed well; ſince, if the eyes are fatigued by looking too long on 
the window, or the day be too bright, the luminous parts of the win- 
dow will appear dark in the ſpectrum, and the dark parts of the 
frame-work will appear luminous, as in Exp. 2. Sect. III. And it is 
even difficult for many, who firſt try this experiment, to perceive the 
ſpe&rum at all; for any hurry of mind, or even too great attention to 
the ſpectrum itſelf, Will diſappoint them, till they have had a little 
experience in attending to ſuch ſmall ſenſations. 
The ſpectra . in this ſection, termed direct ocular ſpectra, 
are produced without much fatigue of the eye; the irritation of the 
luminous object being ſoen withdrawn, or its quantity of light being 
not ſo great as to produce any degree of uncaſineſs in the organ of 
viſion; which diſtinguiſhes them Form the next claſs of ocular ſpectra, 
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which are the weder of fatigue. Theſe direct ſpectra are beſt 

obſerved in ſuch circumſtances that no light, but what comes from 
the object, can fall upon the eye; as in looking through a tube, of 

half a yard long, and an inch wide, at a yellow paper on the ſide of a 
room, the direct ſpectrum was eaſily produced on cloſing the eye with- 
out taking it from the tube: but if the lateral light is admitted through 
the eyelids, or by throwing the ſpectrum on white paper, it becomes 
a reverſe ſpectrum, as will be explained below. 

The other ſenſes alſo retain for a time the eden that lire 
been made upon them, or the actions they have been excited into. 
So if a hard body is preſſed upon the palm of the hand, as is practiſed 
in tricks of legerdemain, it is not eaſy to diſtinguiſh for a few ſeconds 
whether it remains or is removed; and taftes continue long to exiſt 
vividly in the mouth, as the ſmoke of tobacco, or the taſte of gentian, 

after the ge material i is 5 withdrawn. 
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= wo quantity i finale * greater 27 the laft mentioned 


_ excites the retina into Spaſmodic ation „ obich ceaſes and recurs 
alternately. 


I. On looking for a time on the ſetting ſun, ſo as not greatly to 
fatigue the fight, a yellow ſpectrum is ſeen hen the eyes are cloſed 
and covered, which continues for a time, and then difappears and re- 
curs repeatedly before it entirely vaniſhes. This yellow ſpectrum of 
the ſun when the eyelids are opened becomes blue; and if it is made 
to fall on the green graſs, or on other coloured objects, it varies its 
own colour by an intermixture of theirs, : as s will be explained in ano- | 

2. Place a lighted ſpirkiibett candle i in TY night about one foot 
5 from mou eye, and look 1 N on the centre of the flame, till your 


eye 
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eye becomes much more fatigued than in Sect. IV. Exp. 3.; and on 
x cloſing your eyes a reddiſh: ſpectrum Will be n won will 
ceaſe and return alternately. 

The action of vomiting in like manner er ceaſes, and is renewed by 
intervals, although the emetic drug is thrown up with the firſt effort: 
ſo after - pains continue ſome time after parturition; and the alternate 


pulſations of the heart of a a viper are renewed for ſome time after it is 
cleared from its blood. : 4 


N VI. Or REVERSE OCULAR SPECTRA. 


| The retina after 1 been excited into action by a ſtimulus ſomewhat 
greater than the laſt W Jars into e zte Jpaſmodic action. 


TIR Sans of e every . of anion] bodies may be at 
compared with each other. This ftri& analogy contributes much to 


the inveſtigation of truth ; while thoſe looſer analogies, which com- 
; pare the phenomena of animal life with thoſe of Cy or me- 
chanics, only ſerve to miſlead our inquiries. 
When any of our larger muſcles have been in long or in violent 

action, and their antagoniſts have been at the ſame time extended, as 
ſoon as the action of the former ceaſes, the limb is ſtretched the con- 
trary way for our eaſe, and a pandiculation or yawning takes place. 
y the following obſervations it appears, that a ſimilar circumſtance 
obtains in the organ of viſion; after it has been fatigued by one kind 
of action, it ſpontaneouſly falls into the oppoſite BUY 
12 Place a piece of coloured ſilk, about an inch in diameter, ona 
ſheet of white paper, about half a yard from your eyes; look ſteadily 
upon it for a minute; then remove your eyes upon another part of the 
white paper, and a ſpectrum will be ſeen of the form of the ſilk 
thus inſpected, but of a colour oppoſite to it. A ſpectrum nearly 
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ſimilar will appear if the eyes are cloſed, and the eck ſhaded by ap- 
proaching the hand near them, ſo as to permit wept but to prevent 
too much light falling on them. 
I Red ſilk produced a green ſpectrum. FOOL} 
Green produced a red one, 8 
Orange produced blue. 
Blue produced orange. 
Yellow produced violet. 
Vuoiolet produced yellow. 

That i in theſe experiments the colours of the ſpectra are ks reverſe 
of the colours which occafioned them, may be ſeen by examining the 
third figure in Sir Iſaac Newton's Optics, L. II. p. 1, where thoſe: 
thin laminæ of air, which reflected yellow, tranſmitted violet; thoſe 
£ which reflected red, tranſmitted a blue-green; and ſo of the reſt, g 
agreeing with the experiments above related. | | 

2. Theſe reverſe ſpectra are ſimilar to a colour, formed by a a com- 
bination of all the primary colours except that with which the eye 
has been fatigued in making the experiment: thus the reverſe 
ſpectrum of red muſt be ſuch a green as would be produced by a com- 
bination of all the other priſmatic colours. To evince this fact the 
following fatisfactory experiment was made. The priſmatic colours 
were laid on a circular paſteboard wheel, about four inches in dia- 
meter, in the proportions deſcribed in Dr. Prieſtley's Hiſtory of Light 
and Colours, pl. 12. fig. 83. except that the red compartment. was 

entirely left out, and the others proportionably extended ſo as to com- 
plete the circle. Then, as the orange is a mixture of red and yellow, 
and as the violet is a mixture of oa and indigo, it became neceſſary 
to put yellow on the wheel inſtead of orange,. and indigo inſtead of 
violet, that the experiment might more exactly quadrate with the 
theory, it was deſigned to-eſtabliſh or confute; becauſe in gaining a 
green ſpectrum from a red object, the eye is ſuppoſed to have become 
inſenſible to red light, This wheel, by means of an axis, was made 
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to whirl like a top; and on its being put in motion, a green colour 


was produced, correſponding with great Wann to the reverſe 


ſpectrum of red. 
3. In contemplating any one of theſe 8 ſpectra in the cloſed 
and covered eye, it diſappears and re- appears ſeveral times ſucceſſively, 


till at length it entirely vaniſhes, like the direct ſpectra in Se. V.; 
but with this additional circumſtance, that when the ſpectrum be- 


comes faint or evaneſcent, it is inſtantly revived by removing the 


hand from before the eyelids, ſo as to admit more light: becauſe 


then not only the fatigued part of the retina is inclined ſpontaneouſly 


to fall into motions of a contrary direction, but being ſtill ſenfible to 


all other rays of light, except that with which it was lately fatigued,. 


1s by theſe rays at the ſame time ſtimulated into thoſe motions which: 


form the reverſe ſpectrum. 
From theſe experiments there is 8 to conclude, that the fa 


tigued part of the retina throws itſelf into a contrary mode of action, 
Eke oſcitation or pandiculation, as foon as the ſtimulus which has fa- 
tigued it is withdrawn; and that it ſtill remains ſenſible, that is, liable 


to be excited into action by any other colours at the ſame time, ex 


cept the colour with which it has been fiene 


VII. The retina after WT been excited into action by a ſlimulus ſome- 


what greater than the _ mentioned falls into various Kan ve 
Ar ac ions. 15 | 


1. Ox n at the meridian ſun as long as the eyes can well 


- bear its brightneſs, the diſk firſt becomes pale, with a luminous 


creſcent, which ſeems: to librate from one edge of it to the other, 
owing to the unſteadineſs of the eye; then the whole phaſis of the 
{un becomes blue, ſurrounded with a white halo; and on cloſing the 


eyes, and covering them with the hands, a yellow ectrum is 


ſeen, Which f in a little time changes into a blue one. 
| NL. de 
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M. de la His obſerved; after looking at the bright ſun, that-the 


* in his eye firſt aſſumed a yellow appearance, and then 


green, and then blue; and wiſhes to aſcribe theſe appearances to 
ſome affection of the nerves. ANN on the Eye, Vol. I. 


P. 343.) 
2. After looking deadly, on About 40 inch Ae of ak; fik, 


placed on white paper, in a bright ſunſhine, at the diſtance of a-foot 


from my eyes, and cloſing and covering my eyelids, the ſpectrum of 


the ſilk was at firſt a dark green, and the ſpectrum of the white paper 


5 became of a pink. The ſpectra then both diſappeared; and then the 


internal ſpectrum was blue; and then, after a ſecond diſappearance, 
became yellow, and laſtiy Pak whilſt Abe: N of the ne va- 
ried into red and green. | 127.2 

Theſe ſucceſſions of different . FI were-not wlll the 
fame in the different experiments, though - obſerved, as near as could 
be, with the ſame quantity of light, and other ſimilar circumſtances; 


_ owing, I ſuppoſe, to trying too many experiments at a time; ſo that 
the eye was not quite free from the ee of che colours n were 
previouſly attended to. 1 xr , 


The alternate exertions of the retina in the e, feation- re- 


ſembled the oſcitation or pandiculation of the muſcles, as they were. 
performed in directions contrary to each other, and were the conſe- 


quence of fatigue rather than of pain. And in this they differ from 
the ſucceſſive diſſimilar exertions of the retina, mentioned in this ſec- 


tion, which reſemble in miniature the more violent agitations of the 


limbs in convulſive diſeaſes, as epilepſy, chorea S. Viti, and opiſtho- 


tonos; all which diſeaſes are perhaps, at firſt, the oonſequence of | 
Fain, and have ra PR. afterwards eſtabliſhed I habit. 
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VIII. The retina, after having been excited into ation by a flimulus ſome- 
what greater than the laſt mentioned, falls into a ia e 
nen! which continues for ae days. 


1. ApPTER 0 locked long at the meridian Can; 1 in making ſome 
of the preceding experiments, till the diſks faded into a pale ue, I 
frequently obſerved a bright blue ſpectrum of the ſun on other objects 

all the next and the ſatoteding day, which conſtantly occurred when I 

attended to it, and feorywcntily: when 1 did not previouſly attend to it. 

When I cloſed and covered my eyes, this appeared of a dull yellow; 

and at other times mixed with the colours of other objects on which 

it was thrown. It may be imagined, that this part of the retina was 
become inſenſible to white light, and thence a bluiſn ſpectrum became 
viſible on all luminous objects; but as a yellowiſh ſpectrum was alſo 


ſeen in the cloſed and covered eye, there can remain no doubt of this 


being the ſpectrum of the ſun. A ſimilar appearance was obſerved by 

M. Apinus, which he acknowledges he could give no account of. 
(Nov. Com. Petrop. V. 10. p. 2. and 6. 

Ihe locked jaw, and ſome cataleptic ſpaſms, are reſembled by this 

phenomenon ; and from hence we may learn the danger to the eye by 

inſpecting "yy ane objects too long a time. 


IX. 4 — of flmblus greater ak the en induces a temporary 
Paradyſi s of the organ of viſion. 


1. PLACE a circular piece of bright red ſilk, about half an inch in 
diameter, on the middle of a ſheet of white paper; lay them on the 
floor in a bright ſunſhine, and fixing your eyes ſteadily on the center 
of the red circle, for three or four minutes, at the diſtance of four or 

fix 


. 
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fix feet from the object, the red filk will gradually become paler, and 
finally ceaſe to appear red at all. 1 
2. Similar to theſe are many other animal facts; b ee ee, 
and even poiſons, and contagious matter, ceaſe to ſtimulate our ſyſtem, 
after we have been habituated to their uſe. So ſome people ſleep un- 
diſturbed by a clock, or even by a forge hammer in their neighbour- 
hood ; and not only continued irritations, but violent exertions of any 
kind, are ſucceeded by temporary paralyſis. The arm drops down 
after violent action, and continues for a time uſeleſs ; and it is probable, 
that thoſe who have periſhed ſuddenly in ſwimming, or in ſcating on 
the ice, have owed their deaths to the paralyſis, or extreme ale 


'F 


: which ſucceeds every violent and continued exertion. 


: 


X. Mrs8CELLANEOUs REMARKS, | 


Tux were ſome circumſtances occurred in making theſe experi- 
ments, which were liable to alter the reſults of them, and which 1 
ſhall here mention for the iran of Lorna wb er New "wat to re- 
- wn them, Rog e 


QF diree and inverſe | Speftra exiſting at the ſame time; of reciprocal 
direct ſpectra; of a combination direct and inverſe Hebie ; of a 
"Ree bak ; rakes 70 422 determinie the WE MF e en 


a. When an area, About ſix Weber Spee, of bright pink Indian 
* had been viewed on an area, about a foot ſquare, of white 
writing paper, the internal ſpectrum in the cloſed eye was green, 
being the reverſe ſpectrum of the pink paper; and the external ſpec- 
trum was pink, being the direct ſpectrum of the pink paper. The 


ſame 
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fame circumſtance happened when the internal area was white, and 
external one pink; that is, the internal ſpectrum was pink, and the 
external one green. All the ſame enen occurred when the pink 


. paper Was Jaid on a black hat. 


5. When ſix inches ſquare of deep violet "liſhed paper was VE 
en a foot ſquare of white writing paper, the internal ſpectrum was 
yellow, being the reverſe ſerum of the violet paper, and the 
external one was violet, being the direct e of the violet 
paper. b | 
c. When fix inches quare of pink paper Was viewed « on a foot 
| Gn of blue paper, the internal ſpe&rum was blue, and the exter- 
nal ſpectrum was pink; that is, the internal one was the direct ſpec- 
trum of the external object, and the external one was the direct ſpec- 
trum of the internal object, inſtead of their MY! each the Fed 
ſpectrum of the objects they belonged to. 
d. When ſix inches ſquare of blue paper were N on a foot 
ſquare of yellow paper, the interior ſpectrum became a brilliant yel- 
low, and the exterior one a brilliant blue. The vivacity of the 
ſpectra was owing to their being excited both by the ſtimulus of the 
interior and exterior objects; ſo that the interior yellow ſpectrum 
was both the reverſe ſpectrum of the blue paper, and the direct 
one of the yellow paper; and the exterior blue ſpectrum Was both 
the reverſe ſpectrum of the yellow paper, and the direct one of the 
blue paper. 
e. When the internal area was ly a akin half-inch of red paper, 
laid on a ſquare foot of dark violet paper, the internal ſpectrum was 
green, with a reddiſh-blue halo. When the red internal paper was 
two inches ſquare, the internal ſpectrum was a deeper green, and the 
external one redder. When the internal paper was fix inches ſquare, 
the ſpectrum of i it became ph and the en of the external Paper | 
was red. 


9450 4B 3 i V When 


. a 
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F When a ſquare half-inch. of blue paper was laid on a lin · inch 
ſquare of yellow paper, the ſgectrum of the central paper in the 
cloſed eye was yellow, incireled with a blue halo. On looking long 
on the meridian ſun, the N none into a * blue We vnd a. 


Whitiſh halo. 


Theſe circumſtances, 3 1 og very much a EHP N ex- 
periments till they were inveſtigated, admit of a ſatisfactory explana- 
tion; for while the rays from the bright internal object in exp. a falk 
with their full force on the center of the retina, and, by fatiguing. 


| that part of it, induce the reverſe ſpectrum, many ſcattered rays, from 


the ſame internal pink paper, fall on the more external parts of the 
_ retina, but not in ſuch quantity as to occaſion: much fatigue, and 
hence induce the direct ſpectrum of the pink colour in thoſe parts of 
the eye. The fame reverſe and direct ſpeckra occur from the violet 
paper in exp. 5. : and in exp. c. the ſeattered rays from the central 
pink paper produce a direct ſpectrum of this colour on the external 
parts of the eye, while the ſeattered rays from the external blue 
paper produce a direct ſpectrum of that colour on the central part of 
the eye, inſtead of theſe parts of the retina falling reciprocally into 
their reverſe ſpe&ra. In exp. & the colours being the reverſe of each 
| other, the ſcattered rays from the exterior object falling on. the cen - 
tral parts of the eye, and there exciting their direct ſpectrum, at the 
ſame time that the retina was excited into a reverſe ſpectrum by the 
central object, and this direct and reverſe ſpectrum being of ſimilar 
colour, the ſuperior brilliancy of this ſpectrum was produced. In 
exp. e. the effect of various quantities of ſtimulus on the retina, from 
the different reſpective ſizes of the internal and external areas, induced 
a ſpectrum of the internal area in the center of the eye, combined of 
the reverſe ſpectrum of that internal area and the direct one of the ex- 
ternal area, in various ſhades of colour, from a pale green to a deep 
blue, with ſimilar changes in the ſpectrum of the external area. For 

ZN 5 „„ the 
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the ſame reaſons, when an internal bright object was ſmall, as in 
exp. . inſtead of the whole of the ſpeftrum of the external object 
being reverſe to the colour of the internal object, only a kind of halo, 
or radiation of colour, ſimilar to that of the internal object, was 
ſpread a little way on the external ſpectrum. For this internal 
blue area being ſo ſmall, the ſcattered rays from it extended but a lit- 
tle way on ihe? image of the external area of yellow paper, and could 
therefore produce only : a blue halo round the yellow ſpectrum in the 
center. 

If any one ſhould ſuſpect that the ſcattered rays from the exterior 
coloured object do not intermix with the rays from the interior co- 
loured object, and thus affect the central part of the eye, let him look 
through an opake tube, about two feet in length, and an inch in di- 
ameter, at a coloured wall of a room with one eye, and with the 
other eye naked; 5 and he will find, that by ſhutting out the lateral 
light, the area of the wall ſeen through a tube appears as if illumi- 
nated by the ſunſhine, compared with the other parts of it; from 
whence arifes the advantage or, looking through a dark tube at diſtant by 
| paintings. 5: | | 

Hence we may ſafely deduce the following Hiles to Michmitte be- 
fore- hand the colours of all ſpectra. 1. The direct ſpectrum without 
any lateral light is an evaneſcent repreſentation of its object in the un- 
fatigued eye. 2. With ſome lateral light it becomes of a colour com- 
bind of the direct ſpectrum of the central object, and of the circum- 
jacent objects, in proportion to their reſpective quantity and brilli- 
ancy. 3. The reverſe ſpectrum without lateral light is a repreſenta- 
tion in the fatigued eye of the form of its objects, with ſuch a colour 
as would be deen by all the primary colours, except that of the 
object. 4. With lateral light the colour is compounded of the re- 
verſe ſpectrum of the Mein object, and the direct ſpectrum of the 


circumjacent objects, in ee to their 5 n, and 
brilliancy. | 


. | 2. Variation 


* 
* F * 
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2. Variation aud ny of the DS 8 ed 245 rtr accu El. \ 
The reverſe. ſpectrum, as has been 8 explained, is ſimilar to. A 


colour, formed by a combination of all the primary colours, except 
that with wbich the eye has been fatigued i in making the experiment: 


ſo the reverſe ſpectrum of red is Lack a green as would be produced 


by. a combination of all the other priſmatic. colours. Now it mult be i 
obſerved, that this reverſe ſpectrutn of red is therefore the direct ſpec- 


trum of a combination of all the other priſmatic calours, except the 


red; whence, | on removing the eye from a piece of red filk to a ſheet ; 
of, white paper, the green ſpectrum, which is perceived, may either 
be called. the reverſe ſpectrum of the red ſilk, or the direct ſpectrum 


of all the rays from the white paper, except the red; for in truth it 


18 both. Hence we ſee the reaſon why it 18 not eaſy to gain a, direct 
c ſpectrum of any coloured object i in the day-time, where WE, is much. | 


lateral light, except of very bright objects, as of the ſetting ſun, or 


by looking through an opake tube; becauſe the lateral external light 


falling alſo on the central part of the retina, contributes to induce the 
reverſe ſpe&rum, which is at the fame time the direct ſpectrum of 
that lateral light, deducting only the colour of the central object which 
we have been viewing. And for the ſame reaſon, it is difficult to 


gain the reverſe ſpectrum, where, there i is no lateral light to contri- 
bute to its. formation. Thus, i in looking through. an opake tube on a 


yellow wall, and cloſing my eye, without admitting any lateral light, 

the ſpectra were all at firſt yellow ; but at length changed into blue. 
And on looking in the ſame manner on red paper, I did at length get 
a green ſpectrum; but they Were all at rſt red N : and the fame 


i after looking at a candle in the night... | 


'T he reverſe: ſpectrum was Rowe with” greater facility when the . 
0 eye 
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eye was thrown from the object on a ſheet of white paper, or when 
light was admitted through the cloſed eyelids; becauſe not only the 
fatigued part of the retina was inclined ſpontaneouſly to fall into mo- 


tions of a contrary direction; but being ſtill ſenſible to all other rays of 


light except that with which it was lately fatigued, was by theſe rays 
ſimulated at the ſame time into thoſe motions which form the reverſe 
ſpectrum. Hence, when the reverſe ſpectrum of any colour became: 
faint, it was wonderfully revived by admitting more light through 
the eyelids, by removing the hand from before (hain! : and hence, on 
covering the cloſed eyelids, the ſpectrum would often ceafe for a time, 


till the retina became ſenſible to the ſtimulus of the ſmaller quantity 
of light, and then it recurred. Nor was the ſpectrum only changed 
in vivacity, or in degree, by this admiſſion of light through the eye 


lids; but it . e after having Ne bright objects, 


third Cris when light was admitted An the eyelids : blen 


third ſpectrum was compoſed of ſuch colours as could paſs through 
the eyelids, except thoſe of the object. Thus, when an area of half 


an inch diameter of pink paper was viewed on a ſheet of white paper 
1n the ſunſhine, the ſpectrum with cloſed and covered eyes was green; 
but on removing the hands from before the cloſed eyelids, the ſpec- 


trum became Ne and returned inſtantly again to green, as often. 


as the hands were applied to cover the eyelids, or removed from them 2 
for the retina being now inſenſible to red light, the yellow rays paſſ- 


ing through the ende in greater quantity than the other colours, 


e a yellow ſpectrum; whereas if the ſpectrum was. thrown on 

white paper, with the eyes open, it became only a lighter green. 
Though a certain quantity of light facilitates the neten of the 

reverſe ſpectrum, a greater quantity prevents its formation, as the 


more powerful ſtimulus excites even the fatigued parts of the eye into 


action; otherwiſe we ſhould ſee the ſpectrum of the laſt viewed object 
as often as we turn our eyes. Hence the reverſe ſpectra are beſt ſeen 


er 
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by en approachin g the hand near the cloſed eyelids to a certain 
diſtance only, which muſt be varied with the brightneſs of the day, 
or the energy of the ſpectrum. Add to this, that all dark ſpectra, as 
black, blue, or green, if light be admitted through the eyelids, after 
they have been ſome time Seba; give reddiſh ſpectra, for the rea- 
ſons given in Sect. III. Exp. 1. "IT 
From theſe circumſtances of the extraneous is light ACT Ra with 
the ſpontaneous efforts of the fatigued retina to produce a reverſe ſpec- - 
trum, as was obſerved before, it is not eaſy to gain a direct ſpectrum, 
except of objects brighter than the ambient light; ſuch as a candle in 
the night, the ſetting ſun, or viewing a bright object through an 
opake tube; and then the reverſe ſpectrum is inſtantaneouſly produced 
by the admiſſion of ſome external light; and is as inſtantly converted 
again to the direct ſpectrum by the excluſion of it. Thus, on look- 
ing at the ſetting ſun, on cloſing the eyes, and covering them, a yel- 
low ſpectrum is ſeen, which is the direct ſpectrum of the ſetting ſun; 


but on opening the eyes on the {ky, the yellow ſpectrum is immedi. 


ately changed into a blue one, which is the reverſe ſpectrum of the 
yellow Gn, or the direct ſpectrum of the blue ſky, or a combination 
of both. And this is again transformed into a yellow one on cloſing . 
the eyes, and ſo reciprocally, as quick as the motions of the opening 
and cloſing eyelids. Hence, when Mr. Melvill obſerved the ſcintilla- 
tions of the ſtar Sirius to be ſometimes coloured, theſe were probably 
the direct ſpectrum of the blue ſky on the parts of the retina fa- 
tigued by the white light of — Kar. 5 4 vl en, and e 
W 
When a direct ſpectrum is en on echours awer than itſelf, it 
mixes with them; as the yellow ſpectrum of the ſetting ſun, thrown 
on the green graſs, becomes a greener yellow. But when a direct 
ſpectrum is thrown on colours brighter than itſelf, it beoomes inſtant- 
ly changed into the reverſe ſpectrum, which mixes with thoſe brighter 
hace ol So the yeuow ſpectrum of the ſetting ſun thrown on the 


luminous 
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luminous ſky becomes blue, and changes with the colour or bright- 


neſs of the clouds on which it appears. But the reverſe ſpectrum 
mixes with every kind of colour on which it is thrown, whether 
brighter than itſelf or not: thus the reverſe ſpectrum, obtained by 
viewing a piece of yellow ſilk, when thrown on white paper, was a 
lucid blue green; when thrown on black Turkey leather, becomes a 
deep violet. And the ſpectrum of blue filk, thrown. on white paper, 


was a light yellow; on black filk was an obſcure orange; and the 


blue . obtained from orange: coloured ſilk, row on © canal] 


became a green. 
In theſe caſes the retina is throw into activity or. anten by the 


ſtimulus of external colours, at the ſame time that it continues the 
activity or ſenſation which forms the ſpectra; in the ſame manner as. 


| the priſmatic colours, painted on a whirling top, are ſeen to mix to- 


gether. When theſe colours of external objects are brighter than the 
direct ſpectrum which is thrown upon them, they change it into the. 
reverſe ſpectrum, like the admiſſion of external light on a direct ſpec- 


trum, as explained above. When they are darker than the direct ſpec-- 


trum, they mix with it, their weaker ſtimulus being inſuficient toy: 


induce the reverſe ſpearurm.. 


- Ve ariation of [per 2 in reſpect to number, and figure, and remiſſion... 


7 


When we look long and attentively at any object, the eye cannot: 
always be kept entirely motionleſs; hence, on inſpecting a circular 
area of red ſilk placed on white paper, a lucid creſcent or edge is ſeen 
to librate on one ſide or other of the red circle: for the exterior parts 


of the retina ſometimes falling on the edge of the central filk, and 


ſometimes on the white paper, are leſs fatigued with red light than 


the central part of the retina, which is. conſtantly expoſed to it; and 
1 3 therefore, 


! 

l 
i, 
| 
| 
| 
1 


3580 OCULAR SPECTRA, Szcr: XI. 10. 


therefore, when they fall on the edge of the red ſilk, they perceive it 
more vividly. Afterwards, when the eye becomes fatigued, a green 
ſpectrum in the form of a creſcent is ſeen to librate on one fide or 
other of the central circle, as by the unſteadineſs of the eye a part of 
the fatigued retina falls on the white paper ; and as by the increaſing 
fatigue of the eye the central part of the ſilk appears paler, the edge on 
8 which the unfatigued part of the retina occaſionally falls will appear 

of a deeper red than the original ſilk, becauſe it is compared with the 
pale internal part of it. M. de Badan :in making this experiment ob- 
ſerved, that the red edge of the ſilk was not only deeper coloured than 


the original ſilk; but, on his retreating a little from it, it became ob- 


long, and at length divided into two, which muſt have been owing to 

his obſerving it n before or behind the point of interſection of the 
two optic axiſes, Thus, if a pen is held up before a diſtant candle, when 
we look intenſely at the pen two candles are ſeen behind it; when we 


| look intenſely at the candle two pens are ſeen. If the fight be un- 


ſteady at the time of beholding the ſun, even though one eye only be 
- uſed, many images of the foo: will appear, or luminous lines, when 
the eye is cloſed. And as ſome parts of theſe will be more vivid than 
others, and ſome parts of them will be produced nearer the center of 
the eye than others, theſe will diſappear ſooner than the others; and 
hence the number and ſhape of theſe ſpectra of the ſun will continually 
vary, as long as they exiſt. The cauſe of ſome being more vivid than 
others, is the unſteadineſs of the eye of the beholder, ſo that ſome 
parts of the retina have been longer expoſed to the ſunbeams. That 
fome parts of a complicated ſperum fade and return before other parts 
pf it, the following experiment evinces. Draw three concentric cir- 
cles; the external one an inch and a half in diameter, the middle one 
an inch, and the internal one half an inch; colour the external and 
- Internal areas blue, and the remaining one yellow, as in Fi ig. 4.; after 
J having looked about a minute on the center of theſe circles, in a bright 7 
har is Anas of the external area appears firft in the cloſed eye, 
>; then 


+ 
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h 1 4h. the middle area, and laſtly the central one; and then the central 
one diſappears, and the others in inverted order. If concentric. circles 


ſpecpum in Sect. I. Exp, {& 2117 157189211 
From hence it would > Bot that 4 center: 165 e 8 
quicker remiſſions of ſpectra, owing perhaps to its greater ſenſibility 3 
ttmat is, to its more energetic exertions. Theſe remiſſions of ſpectra 


of weak people: and perhaps a criterion ol the ſtrength of, any 


exertign.· N 
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Whence the 8 of the light parts of a window at this time, or 


* of the clouds or iky which are oppoſe tothe window. n 


k Fo 
. ; * 
\ * 1 : 


of more colours are added, re the. ani . 3 80 


| analogy. to the tremors of the hands, and palpitations of the 


mivſcle, or nerye rue fe be taken from the time. it can be ;Fonrayed.: in 


4 blau, of gene in 22 to Wee 4 115 en bilit ty oi the' circu- 


x: FT he meridian or evening übt mkel a Aifference 1 in the colours 
of ſore ſpeQta; for as the ſun deſcends, the red rays,” which are leſs : 


_ refrangible by the cohvex atmoſphere, ' abound . In - great quantity. | 


| early i in the morning is red; and becomes blue either a little later or - 
earlier; and white in Fs: meridian day; and is alſo varlable from the 


2. All theſe Experithents are liable to be confounded, if they are 
Halle too ſoon after each other, as the remaining ſpectrum will mix 
With the new nes. This is a very tröütlefhius cireumſtance to 
painters, WhO are obliged to look long upon the ſame colour; and i . 
particular t to thoſe Whoſe eyes, from natural debility, cannot long 
continue the ſame kind of e eltion“ For the ſame reaſon, in making 
theſe experiments, the reſult becomes wauch varied if the eyes, aten 
3 viewing any object, ate removed on other objects for but an inſtant of 
time, Ps; we cloſe them to view the e for the light t from. 
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the biet of Which we had only: a tran ent view; i in the very time of 
cloſing our eyes acts as a ſtimulus on the fatigued retina; and for a 
time prevents the deſired ſpectrum from appearing, or mixes its own 
ſpectrum with it. Whence, after the eyelids are cloſed, either a 
dark field, or ſome unexpected colours, are beheld for a few beer rg 
e the deſired ſpectrum becomes diſtinctly viſble. 
3. The length of time taken up in viewing an ee, of hich we 
are to obſerve the ſpectrum, makes a great difference in the appearance 2 
of the ſpectrum, not only in its vivacity, but in its colour; as the. 
direct ſpectrum of the central object, or of the circumjacent ones, and 
alſo the reverſe ſpectra of both, with their various combinations, as 
well as the.time of their duration i in the eye, and of their remiſſions 
or alternations, depend upon the. degree of. fatigue the. retina. 1 is ſubject- 
ed to. The Chevalier d Ar rcy conſtrufted a a machine by which a coal 
of fire was whirled round in the dark, and found, that when a lu- 
minous body made a revolution in, aight thirds of time, it preſeated to- 
: the eye a com mplete cirele of fi fixe 3 from whence he concludes, . that the 
impreffon. continues on the organ about the ſexenth part of a ſecond. 
=” (Mem. de l. Acad. des. Sc. 1 76 54)... This, however, is only: to be con- 
Pf ſidered as the ſhorteſt time of the duration:of theſe direct ſpectra; ſince | 
in the an eye both the dire and: reverſe 3 3th their in- 
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8 It 8 har ppens... SIONS pa 2 5 Tubbed . 
we the fin gers, that Jackd ſparks. are {cen in quick motion amidſt the 
ſpectrum we are attending to. This 18 ſunilar to the flaſhes of fire 


1 from a. ſtroke on the eye in fighting; : and is reſembled by the warmth 


1 glow, which appears upon the ſkin after friction, and j iS probably 
1 dwing to an acceleration of the arterial. blood. i into the veſſels emptied 
by the previous preſſure. By being accuſtomed to obſerve { ſuch mall 
ſenſations in the eye, it is eaſy to ſee the circulation of the blood in. 
this organ. 1 have attended to this frequently, when. T have obſerved. 


my 
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785 my eyes more than commonly ſenſible to other ſpectra. The circu- 
lation may be ſeen either in both eyes at a time, or only in one of 
them; fot as a certain quantity of light is neceſſary to produce this 
curious phenomenon, if one hand be brought nearer the cloſed eyelids 
than the other, the circulation in that eye will for a time diſappear. 
For the eaſier viewing the circulation, it is ſometimes neceſſary ta 
rub the eyes with a certain degree of force after they are cloſed, aud 
do hold the breath rather longer than is agreeable, which, by accu- 
mulating more blood in the eye, facilitates the experiment; but in 
. general it may be ſeen diſtinctly after having examined other ſpectra 
= with your back to the light, till the eyes en weary; then having 
covered your cloſed eyelids for half a minute, till the ſpectrum is 
faded away which you were examiniig, turn your face to the light, 
and removing your hands from the eyelids, by and by again ſhade them 
a little, and the circulation becomes curiouſly, diſtinst. The ſtreams: 
of blood are however Senerally ſeen to unite, which che ws it to be the 
venous circulation, owing, I ſuppoſe, to the greater opacity of the 
Colour of the blood in theſe veſſels; for this venous circulation i is alls 
much morecealily ſeen by-themicroſcope.in the tail of a tadpole. 
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9 Variation 1 Haare in een tod kn ans and rae ; with a new e 
| ey 4 ey Hin Mg a | 
[hy 3 Te was lies fie; that whe the two- bs! vitae. 
11 gether were oppoſite to each other, as yellow and blue, red and green, 
> &c. according to the table of refleQions and tranſmiſſions of light ia 
|. Sir-Ifaac Newton's Optics, B. H. Fig. 3. the ſpectra of thoſe colours 
were of all others the moſt brilliant, and beſt defined; becauſe they _ 1: 
_- werecombinedof the reverſe#pettrum(of ane colour, and of the direct „ 
Oy fpetrum of the other. Hence, in books printed with {mall types, r © | 
| 3 the minute graduation. of thermometers, or of clock-faces, which fo i 
io | 4C2 are WS 1 
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* are to be en at a diſtance; if the letters or figures ah coloured with 
F 8 orange, and the ground with indigo; or the letters with red, and the 
3 © ground with green; or any other lucid: colour is uſed for the letters, 
=. | the ſpectrum of hich is fimilar-to the colour of the ground; ſueh let- 
= 5 ters will be ſeen much more diſtinctly, and wit leſs confuſion, than 
p in black or white: for as the ſpectrum of the letter is the ſame colour 
with the ground on which they are ſeen, the unſteadineſs of the: eye: 
n long attending to them will not produce coloured lines by the edges 
pf the letters, which is the principal cauſe of their confufion. The 
=. beauty of colours lying in vicinity to each other, whoſe ſpectra are 
thus reciprocally fimilar to each colour is owing to this greater eaſe 
that the eye experiences in beholding them diſtinctly; and it is pro- 
bable, in the organ of hearing, a ſimilar circumſtance: may conſtitute 
the pleaſure of melody. Sir Iſaac Newton! obſerves, that gold and 
indigo were agreeable When viewed together; and thinks there may 
dee seg Det Keen . We b of POP and. * N Cs rg . 
Qu. 14.) e efft Sp 
© In viewing the 3 of bright objeats, a8 ings area of 12 fille of * 
half an inch diameter on white paper, it is eaſy to magnify it to ten- 
fold its ſize: for if, when the ſpectrum is formed, you ſtill keep your 
_ eye fixed on the ſilk area, and remove it a few inches further from 
you, a green circle. is feen round the red filk : for the angle now ſub- 
tended by the filk is leſs than i it Was when the ſpectrum was formed, 
but that of the ſpectrum continues the ſame, and our imagination 
places them at the ſame diſtance: ,, Thus when you view 4 ſpectrum 
on a ſheet of white paper, if you approach the paper to the eye, you 
—_ ee and if the paper is made to recede from 
TT the eye, en eg e. deren magriified enten det to the diſ- 
= 8 ER, ho 7 Tod bas ⁵⁵⁵ C 40 rr dts als fo 5 
=_ 2 was pie, eee eee with this eee en en- 
A I covered a paper about fbur inches ſquare with yellow, and 
A usch 4 4 en filled with. banane 8 of it tha 
T N a * JS 55 n word 
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Sner. XI. 1. OCULAR SPECTRA 565 
word BANKS in capitals, as in Fig. 5, and ſitting * my beit to 


the ſun, fixed my eyes for a minute exactly on the center of the let- 
ter N in the middle of the word; after cloſing my eyes, and ſhading. 
them ſomewhat with my hand, the word was diſtinctly ſeen POO 


ſpeQrum in yellow letters on a blue field; and then, on opening my 
eyes on a yellowiſh wall at twenty feet diſtance, the magnified name 
of BAN KS mm written on the wall! in n golden characters. 85 


Concluſion. 


Ix was obſerved by the learned M. Sauvages (Noſol. Method. 
Cl. VIII. Ord. 1.) that the pulſations of the optic artery might be per- 
ceived by looking attentively on a white wall well illuminated. A 
kind of net-work, darker than the other parts of the wall, appears and 


vaniſhes alternately with every pulſation. This change of the colour 
of the wall he well aſcribes to the compreſſion of the retina by the di- 
aſtole of the artery. The various colours produced in the eye by the 


| preſſure of the finger, or by a ſtroke on it, as mentioned by Sir Iſaac 


| Newton, ſeem likeWiſe to originate from the unequal preſſure on va- 


rious parts of the retina. Now as Sir Iſaac Newton has ſhewn, that 
all the different colours are reflected or tranſmitted by the laminæ of 
ſoap bubbles, or of air, according to their different thickneſs or thin- 


neſs, is it not probable, that the effect of the activity of the retina may 


be to alter its thickneſs or thinneſs, ſo as better to adapt it to reflect or 


tranſmit the colours which ſtimulate it into action? May not muſ- 


cular fibres exiſt in the retina for this purpoſe, which may be leſs mi- 
nute than the locomotive muſcles of microſcopic animals? May not 
theſe muſcular actions of the retina conſtitute the ſenſation of light 
and colours; and the voluntary repetitions of them, when the object 
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A. Page 120, after Line 19, pleaſe to add. ; 


From the experiments above mentioned of Galvani, Volta, Fow- 


3 Ter, and others, it appears, that a plate of zinc and a plate of filver have 
greater effect than lead and ſilver. If one edge of a plate of ſilver 


about the ſize of half a crown-piece be placed upon the tongue, and 
one edge of a plate of zinc about the ſame ſize beneath the tongue, 
and if their oppoſite edges are then brought into contact before the 


point « of the tongue, a taſte 1 is perceived at the moment of their coming 
into contact; ſecondly, if one of the above plates be put between cee 
upper lip and the gum of the fore teeth, and the other be placed under 
the tongue, and their exterior edges be then brought into contact in a 


Marie room, a flaſh of light is perceived in the eyes. 


Theſe effects I 1 imagine only ſhew the ſenſibility 64 our... nerves of 


Lala to very ſmall quantities of the electric fluid, as it paſſes through | 
them; for I ſuppoſe theſe ſenſations are occaſioned. by ſlight electric 


ſhocks. produced in the following manner. By the experiments pub- 
liſhed by, Mr. Bennet, with his ingenious.doubler of electricity, which 
is the greateſt diſcovery made in that ſcience ſince the coated j zar, and 


the eduction of Long from the . it appears, t that zine was 


; | | always 
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always found minus, 7 filver was always Grd olus, 1 both of 
them were in their ſeparate ſtate. Hence, when they are placed in the 
manner above deſcribed, as ſoon as their exterior edges come nearly 
into contact, ſo near as to have an extremely thin plate of air between 
them, that plate of aff becomes charged in the fame manner as a plate 

of coated glaſs; and is at the ſame inſtant diſcharged through the 
nerves of taſte or of fight, and gives the ſenſations, as above deſcribed, 
of light or of ſaporocity; and only ſhews the great ſenſibility of theſe 


organs of ſenſe to the ſtimulus of the electric fluid in e pang ; 
5 through them. 5 
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A "ON I 60, after Line 29, ae. to 2 
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Whether pürff 


9 Thee an ſbeth to poſſels ati like an additional ſenſe by 
means of their whiſkers ; Which have perhaps ſome analogy to the 
OE moths and butterflies.” The whiſkers of cats confiſt not 

y of he dong Hairs on their upper lips, but they have alfo four or 
Bic Jong g hairs ftanding up from each eyebrow, and alfo | two or three 
dn each Wer; all which, when the animal eres them, make with 
5 welk points ſo many parts of the periphery of a circle, of an- extent at 

Leaſt equal td the circumference of any part of their own bodies. "With 
this inft{thſent,” Icbncefvr, by a little experlence, they can at once 
determine, whether art aperture amomgſt hedges or ſhriibs, in which 
animals of this geirus Nye in their wild ſtate, is large enough to admit 
their bodies; vw o tliem is a matter of the greateſt conſequence, 
gor purſued. They have likewiſe a power of erect- 
ing and bringing Forward the whiſkers on their lips; which probably 
is for = Ming gh of feeling,” whether a r hole be eee oo” . 

meable. 
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The antenne, or horns, of butterflies and moths, who have awk- 
ward wings, the minute feathers of which arè very liable to injury, 
ſerve, 1 ſuppoſe, a ſimilar purpoſe of meaſuring, as they fly or creep 


amongſt the leaves of PRO and trees, whither Fer wings can 1 no 
without touchin 3 them. 


a Sec. XXXIX. leaſe to a. 


Dr. Thunberg 4 in his CE to the Cape of Good Hope, 
that there are ſome families, which have deſcended from blacks in the 
female line for three generations. The firſt generation proceeding 
from an European, who married a tawny ſlave, remains tawny, but 
approaches to a white complexion ; but the children. of the third 
generation, mixed with Europeans, become quite white, and are 


often remarkably beautiful, Vi i. P. 112. 


Additional Obſervations on VERTIGO, 20 hich ought to haue been inſerted 
in Sect. XX. 6. mes the teen optic nerve, at the End of the 
| ſecond Paragraph. „ 206 nn oe fol; 

HRW 40 | F 
Aſter revolving with your eyes open ill you become. vertiginous, 
as. ſoon as you ceaſe to revolve, not only the circum- ambient objects 


appear to circulate round you in a direction contrary to that, in which 


-you have been turning, but you are liable to roll your eyes forwards 
and backwards; as is well obſerved, and ingeniouſly demonſtrated by 
Dr. Wells in a late publication on viſion. The ſame occurs, if you 


revolve with your eyes cloſed, and open them immediately at the 


time of your ceaſing to turn; and even during the whole time of re- 
were as may be felt by your hand preſſed lightly on your cloſed 
| | SE 15 eyelids, 


| 570 5 ADDITIONS 
eyelids. To. thee, movements of the eyes, of which he ſuppoſes the 
obſerver't6 be inconſcious, Dr. Wells aſcribes the . eircum- 
. greats” of objects on ceaſing to revolve. 
The cauſe of thus turning our eyes forwards, nd then back: again, 
after bur body is at reſt, depends, F imagine, on the ſame circum- 
ſtance, which induces us to follow the indiſtinct ſpeckra, which are 
formed on one ſide of the center of the ret ina, when we obſerve them. 
; apparently on clouds, as deſcribed 'in. Se&.. XL. 2 2.; - and then not 
being able to gain a more diſtin& viſion of them, we turn « our eyes: 
| back, and again and again purſue the flying hade. | 
But this rolling of the eyes, after revolving till we become verti⸗ 
ginous, cannot cauſe the apparent eircumgyration of objects, in a di- 
rection contrary. to Neo? in which 'we have been revolving, for the 
following reaſons. ' 1. Becauſe in purſuing a ſpectrum in the ſky, or 
om the ground, as 085 mentioned, We perceive no retrograde mo- 
tions of objects. 2. Becauſe the apparent retrograde motions of ob- 
jects, when we have revolved till we are vertiginous, continues much. 
longer than the rolling of the eyes above deſcribed. 
3. When we have revolved from right to left, the apparent motion 
of objects, When we ſtop, is from left to right; and when we have 
revolved from. left to right, the apparent circulation of objects is from 
| right to left; yet in both theſe caſes the yes of the revolver. are: oem: 
7 equally to roll forwards and backwards. 
44§̃. Becauſe: this rolling of the eyes packwands and Swans, takes 
: ting our revolving, as may be perceived by the hand lightly: _ 
preſſed on the n eben M nee ons be quan 77 _ 
aſcribed to it. Na oh 
And nhl, 1 1 now come to ee als OL TOY in „ which the 
| rolling” of the eyes does not take place at all after revolving, and yet 
the vertigo is more diſtreſſing than in the ſituations above eee | 
If any one looks ſteadily at a ſpot in the ceiling over his head, or in- y 
| dead at nen 1 Rs we high over his * and: in tbat ñtu- 


ation 


- 
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- mon turns round till be becomes giddy ; and then tops, and looks 
horizontally; he now finds, that the apparent rotation of objects is 
from above downwards, or from below upwards; that is, that the 
apparent circulation of objects is now vertical inſtead of horizontal, 
making part of a circle round the axis of his eye; and this without 
any rolling of his eyeballs. The reaſon of there being no rolling of 
the eyeballs perceived after this experiment, is, becauſe the images of 
objects are formed in rotation round the axis of the eye, and not from 
one ſide to the other of the axis of it; ſo that, as the eyeball has not 
power to turn in its ſocket round its own axis, it cannot follow the 
apparent motions of theſe evaneſcent ſpectra, either before or after 
the body 1 is at reft. From all which arguments it is manifeſt, that 
theſe apparent retrograde gyrations of objects are not cauſed by the 
rolling of the eyeballs ; ; firſt, becauſe no apparent retrogreſſion of ob- 
jects is obſerved in other rollings . of the eyes: ſecondly, becauſe the 
apparent retrogreſſion of objects continues many. ſeconds after the 
rolling of the eyeballs ceaſes. Thirdly, becauſe the apparent retro- 
greſſion of objects is ſometimes one way, and ſometimes another, 
yet the rolling of the eyeballs is the ſame. F ourthly, becauſe the 
| rolling of the eyeballs exiſts before the apparent retrograde motions of 
objects is obſerved; that is, before the revolving WE 2 ſtops. And 


fifthly, becauſe the apparent retrograde gyration of objects is FRY 5 
when there is no rolling of the eyeballs at all. 


Doctor Wells imagines, that no ſpectra can be MY in the „ 
M a perſon revolves with his eyelids cloſed, and thinks this a ſufficient 
argument againft the opinion, that the apparent progreſſion of the 

ſpectra of light or colours in the eye can cauſe the apparent retro- 

greſſion of objects in the vertigo above deſcribed; but it is certain, 
when any perſon revolves i in a licht room with his eyes cloſed, that 
he nevertheleſs perceives differences of light both in quantity and co- 
_ Jour through his eyelids, as he turns round; and readily gains ſpectra 


of thoſe differences. And theſe ſpectra are not very different ert 
4 2 125 ; in 
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pm ns thoſs, which hs; acquires, "whe: He revolves with 

uneloſed eyes, ſince if be then revolves very rapidly the colours and 
forms of ſurrounding objects are as it were mixed together in his cye; 
as when the priſmatic colours are painted on a Wheel, they appear 
White as they revolve... The truth of this is evinced by the ſtaggering 

or vertigo of men perfectly blind, when they turn round; which is 
not attended with. apparent circulation of objects, but is a vertiginous 
diſorder of the ſenſe of touch. Blind men balance themſelves bo theic 
: ſenſe of touch ; which, being leſs adapted for perceiving ſmall devi- 
ations, from their perpendicular, oceaſions them to carry themſelves 
more erect in walking. This method of balancing themſelves by the 
direction of their preffure againſt the floor, becomes diſordered by the. 


unuſual mode of action in turgiog round, and they begin to loſe their 


5 perpendieularity, that i is, they become vertiginous; but Woe My. 
apparent circular motions of viſible objects. 8 hs Fe” 
It will appear from the following experiments, that he ns 
progreſſion of the ocular ſpectra of light or colours is the cauſe of the 
apparent fetrogreſſion of 9 alter a e has revolved, till he is 
: vertiginous. LT ; 
3 Firſt, when : a perſon. turns ED in A Hh room With his eyes 
; open, but cloſes them before he ſtops, he will ſeem to be.carried for- 
wards in the direction he was turning for a ſhort time after he ſtops. 
But if be opens his eyes again, the objects before him inſtantly appear 
| to move in a retrograde direction, and he loſes the {ſenſation of being 
carried forwards. The ſame occurs if a perſon revolves i in a light room 
with his eyes cloſed ; | when he ſtops, he ſeems to be for a time car- 


T ried. forwards, if his eyes are ſtill cloſed ; but the inſtant he opens 


2 je Qs.. 2 bY 1 10 12 ' * 9 þ 
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them, the ſurrounding objects appear to move in retrograde gyration. 
| F rom hence it may be concluded, that it 18 the ſenſation or imagina- 
tion of our continuing to go forwards in the direction in Which we 
1 WIS, turning, that cauſes "the FIAT retrograde circulation of ob- 


* 
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Secomdly though there is/an audible vertigo, as ; is known. by the 
battèment, or ee ee of ſound in the ears, which many verti- 
ginous people experience; and though there is alſo a tangible vertigo, 
as When a blind perſon turns round, as mentioned bow 7 ; yet. as this 
circumgyration. of objects is an hallucination or deception of the ſenſe. 
of fight, we are to look for the cauſe of our appearing to move for- 
wand, when we ſtop with our eyes cloſed after gyration, to ſome af- 
feclion of this ſenſe, Now, thirdly, if the ſpectra formed in the eye 
during our rotation, continue to change, when we ſtand ſtill, like 
the Sefira deſcribed in Sect. III. 3. 6. ſueh changes muſt ſuggeſt to 
us the idea or ſenſation of our ſtill continuing to turn round; as is the 
caſe, when we revolve in a light room, and cloſe our eyes before we 
ſtop. And laſtly, on opening our eyes in the ſituation above de- 
ſoribed, the objects we chance to view amid theſe changing ſpectra 
in the eye, muſt ſeem to move in a contrary. direction; as the moon 
ſometimes appears to move retrograde, when ſwift-gliding clouds are 
paſſing forwards ſo much nearer the eye of the beholder. 
To make obſervations on faint ocular ſpectra requires ſome degree 
a habit, and compoſure of mind, and even patience ;. ſome of thoſe 
deſcribed in Sect. XL. were found difficult to ſee, by many, who 
tried them; now it happens, that the mind, during the confuſion of 
vertigo, when all the other irritative tribes of motion, as well as thoſe 
of viſion, are in ſome degree diſturbed, together with the fear of fall- 


ing, is in a very unfit ſtate for the ee ee of ſuch weak ſenſa- 


* 


tions, as are occaſioned by faint ocular ſpectra. Yet after frequently 
revolving, both with my eyes cloſed, and with them open, and at- 
tending to the ſpectra remaining in them, by ſhading the light 1 
my eyelids more or leſs with my hand, at length 900 to 1 the 
idea of going forward, after I ſtopped with my eyes cloſed; and faw ? 
changing ſpectra in my eyes, which ſeemed to move, as it were, 
over the field of viſion; till at length, by repeated trials on ſunny 
; Wh 15 1 perſuaded myſelf, on opening IF eyes, after revolving ſome 


4 4. ii | | 2 : time, 
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ſtate of gyration. 1 ſpeak, owe 
as I could not always make the experiments ſucceed, when there was 


- 


time, on a belk of gilded books i in my librarys that 1: could perceive 


F the ſpectra in my eyes move forwards. over one or two of the books, 


like the vapours in the air of a ſummer's day; and could ſo far unde- 
ceive myſelf, as to perceive the books to ſtand ſtill. After more trials 
1 ſometimes ; brought. myſelf to believe, that 1 ſaw changing ſpectra 


of lights and ſhades moving in my eyes, after turning round fot ſome 


time, but did not imagine either the ſpectra or the objects to be in a 
, with diffidence of theſe facts, 


not a ſtrong light in my room, or an We eyes were not in en moſt | 


proper ſtate for! ſuch obſervations, ' ©2:20"05 6708 


I be ingenious and learned M.'S: en has ments bake 3 tt 


to account for the apparent circumgyration of objects in vertiginous 


people. As the retrogtade motions of the particles of blood in the op- 
tic arteries, by ſpaſm, or by fear, as is ſeen in the tails of tadpoles, 


and membranes between the fingers of frogs. Another cauſe he thinks 
may be from the librations to one fide, and to the other, of the cryſ- 
talline Tens: inthe eye, by-means of es actions of the muſcles, 


which conſtitute: the ciliary proceſs. Both theſe: theories lic under 


the ſame objectiou as that of Dr. Wells before mentioned; namely, 


that the apparent motions of objects, after the obſerver has revolved 


for ſome time, ſhould appear to vibrate this way and that; and not 
to circulate! uniformly i in a e ene to Ss in N the 
obſerver had revolved. 


M. Savage has, lift, 8 the think oh ee left ; in the 
eye, which he has termed impreſſions on the retina. He ſays, «Dx: 
perience teaches us, that impreſſions made on the retina by a viſible = 
obje& remain ſome ſeconds after the object is removed; as appears 


from the citcle of fire which we ſee, when a fire-ſtick 1 1s whirled * 
round in the dark; therefore when we are carried round our own axis 
5 in a circle, we undergo a temporary vertigo, when we ſtop; becauſe 
the eee of the circumjacent — remain for a time after- 
14111 8 wards p 
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ADDITIONS. 355 
wards on the retina.” | Noſolog: Method. Claſ. VII. : 1. N We have 
before obſerved, that the changes of theſe colours remaining in the 
eye, evinces them to be motions of the fine terminations of the retina, 


and not impreſſions on it; as impreſſions o on a Kale ſubſtance muſt: 
either: remain, or ceaſe intirely. Co 


Sl Liber! EN nella volitans — 
Irruis immemori, parvula gutta, mari. 

Ne quoque, me currente rots revolübilis ætas 

Volverit: in tenebras—i, 0, ipſe eqvor. 


END or TRE FIRST VOLUME. - 
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ABs0RPTION of ende AX. 3. 1. Ixxvii. 85 


„ of fluids in anafarca, xxxv. 1. 3. 
Abſorbent veſſels, xxii. 2. xxix.. 1. 


. + « » + » » « regurgitate their fluids, XxXIx. 1 5 


their valves, xxix. 2. 


XXVII. 2. 


Accumulation of ſenſorial power, iv, 2. l. 


Go 2. 


Ad rity of ſyſtem too great, cure of, xii. 6. 


. too ſmall, cure of, xx. 

Age, old, xii. 3. 1. XXXVII. 4. 

Apue-fit; Xil. 7. I. XXII. 3. 4. XXXII. 9. 

.. how cured by bark, XIi. 3. 4. 

. . Periods, how occaſioned, x11. 2. 3. 
xxxXIi. 3. 4. XVU. 3. 6. 5 

Ague cakes, xxxii. 7. XXXII. 9. 
Air, ſenſe of freſh, xiv. 8. 

2 injures olcers, XxXvili. e 

. « - injected into veins, Xxxii. LY | 

Alcohol deleterious, xxx. 3. 

Alliterations, why a le, Wal. 4. 5 

Aloes in leſſened doſes, xii. 3 k ES 

American natives indolent, xxxi. 2. 
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Analogy WE My xvii. 3. 7. 
Animals leſs liable to ack, XxXili. 45 
... . leſs liable to contagion, XXII. 1. 

+ +++ . . how to teach, xxii. 3. 2. g 


. their imilarity to cach aher, xxxix. 


4 8. 


a e their changes after nativity, xxxix. 
2 communicate with vena portarum, : | 
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3 their changes before nativity, XXXiX. 
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2 1 898 leſs liable to contagious diſcaſes, why 


XXXUL 1. 5. 


. +++ leſs liable to delirium and inſanity, 


why, xxxiii. I. 5. 


„ eaſier to preſerve than to reproduce, 


XXXVii. 
96392 „6 food, diſtaſte of xxxvili. 1. 


.. appetency, Xxxix. 4 7. 
Antipathy, x. 2. 2. 


Appetites, xi. 2. 2. xiv, 8. 


Aphthæ, xxvin. 


Apoplexy, XXIV. 1. 7. 


e t from deficient 1 ind, XXI. 
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3 Architecture, Xi. 3- EY XVI» 10. 5 Fo ' 5 | 
Arts, fine, xxii. 2. | 
OI ts ſmell in urine, Aix. 
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Attention, lan of, xvi, 8s. 6— 
Atrophy, àXxviſi. | 
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Bandage increaſes abſorption, 2 XVII. 1. 12. xvii. 3 


EEE Barrenneſs, xxxvi- 2. 3. 
Battement of ſounds, xx. 7_ | 
. Bach, cold. See Cold Bak. 
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Cauſes inert and efficient, xxxix. 8. 2. 
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and remate, xxxix. 8. 4. 
Chick in the egg, Gegentor of, xxxyiii. 
Child riding on a ſtick, K. 


Cholera, caſe of, KK 
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Cold in the head, xii. 7 
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Diurnal circle of actions, xxv. * 

Doubting, xv. 3. 
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„ inconſiſtency, xviii. 16. 
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Ver on del xxix. 5. 1. 

Dropſy cured by inſanity, Kxiv. 2. \ 
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REC TIo Ns TO THE BINDER. 
1. Pleaſe to place the Plate conſiſting of one red ſpot, at Sect. III. 1. 
2. Conſiſting of one black ſpot, at Sect. III. 3. 3. | 
3. e of ve concentric coloured circles, at Sect. III. 
4. — e e of one yellow circle ſurrounded by one blue one, 
I FB XL. Tu N Ki 

5. — e of one yellow circle and two blue ones, at Sect. 

| 6. — . Conſiting of of the word BANKS i in blue on a yellow g ground, 
aft Seck. W F ene, j 


C e let, Page 178. line 24. For autennæ, read antennæ. 
5 e „ 183. — 1. for have, read has. 1 
„ 3 241 in Jine faxth of the Latin verſe, for incutitur, read inpellitur. 
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Tür publicaticnt of the Second Volume of this Work, containing 
a diſtribution of the diſeaſes, both of mind and body, into four 
natural claſſes; with their ſubſequent orders, genera, and Tpecies, 
their immediate cauſes, and their methods of cure, together with a 
new arrangement of the articles of the Materia Medica, their quali- 
. ties, and modes of operation, is poſtponed till next year, on account 


of the more neceſſary avocations of the writer; ; and that by reviſing 
it during the ſummer months he my make it more e worthy the ac- 
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ceptance of the Public. ONT Eg, VVL 
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